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Among the various special sessions on the program of the AAAS Meeting, now being held in Chicago, is one 
on “Science in National Affairs,” in which the President’s Scientific Research Board Reports will be discussed. 
Federal Research Programs in the Civilian Agencies and in the Armed Services are to be discussed, respectively, 
a4 by E. U. Condon and L. R. Hafstad; Administration of Federal Research, by W. V. Lambert; and the National 
} Medical Research Program, by D. W. Bronk. J. Donald Kingsley will preside. 
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(One-half the actual size) 


. 8-MM. Mounting Rod. A strong and finely finished extension or support. 


. Right-Angle 
position. 


Rod, Rigid and accurately formed, for universal adjustment of 


screw. Made, lke 1 and 2, of n'ckeled brass. 


1 
2 
3. Swivel Clamp. The swivel gives complete rotation and has a special hold-fast set 
4 


. Clamp with Binding-Post. Our regular double clamp with b‘nd‘ng screw added 
for quick wir'ng operations. Sta‘nless steel, with n‘ckeled brass fittings, The 
accurately machined jaws will take diameters of 14 mm. to 1 mm. 


We also make a Heavy Clamp without swivel, } inch capacity; and a Tunnel Clamp, for control of 
flow in infusions and anaesthesia. 


Write for the Catalogue and Price List 


The HARVARD APPARATUS COMPANY, Incorporated 


Dover, Massachusetts 


(Organized on a non-profit basis for the advancement of 
teaching and_investigation in physiology and allied sciences) 
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for Wound-healing Qualities 


The Chemical Components of Onion Vapors Responsible 


Edward F. Kohman 
Campbell Soup Company, Camden, New Jersey 


HERE IS PROBABLY NO OTHER FOOD TO 

which is attached so much legendary history as is 

the case with the onion, although Pliny, the 
Naturalist, credits it with being the remedy for only 28 
naladies—a moderate figure compared with the 87 for 
abbage. Many of the legends have a bearing on physical 
health. Considering those dealing with evil spirits, the 
oion is involved even in mental health. 

It requires but little observation to be aware of some 
trikingly peculiar chemical components in the onion. 
Their effect on the organs of the senses of smell and sight 
yon make this apparent. While man has been crying 
wer onions since the beginning of history, like Mark 
[wain’s weather, nothing has been done about it. It is 
surprising that the chemistry of onion vapors with such 
striking characteristics has been developed to such a 
light degree. 

In recent years facts have appeared indicating that 
certain onion constituents have notable physiological 
properties. That onion vapors possess bactericidal proper- 
ties has been shown by Walker, Lindegren, and Bach- 
mann (6). In a later publication, Ingersoll, Vollrath, 
Scott, and Lindegren (2) “provisionally identified acrolein 
or crotonaldehyde as the bactericides” in the vapors of 
both onion and garlic. From the data herewith presented 
it will be evident that this conclusion with respect to 
onions is incorrect. 

In Russia, B. Tokin (4), over a period of 14 years, 
studied the bactericidal, phytoncidal, and protistocidal 
properties of over 150 plants. Onions and garlic were 
found to be most potent, with horse-radish, peppers, and 
radishes next in order. Onion and garlic were lethal to 
white staphylococci, typhus, and a number of other 
bacteria, and to all protozoa, the latter being killed by 
@ exposure to onion vapor for 1-3 minutes. Tokin found 
that the onion vapors killed protozoa even more promptly 
than bacteria and termed the vapors ‘‘phytoncides.”’ 
He also found that by chewing raw onion 3-8 minutes, 
and sometimes for only 1 minute, the buccal lining usually 
became completely sterile. Tokin judged the onion 
phytoncides to be extremely volatile because onion 
paste ceased to give off bactericidal vapors after 10-15 
minutes. As will be evident below, instability rather than 
volatility is the true explanation. 


Presented at the Meeting-in-Miniature of the Phila- 
delphia Section, American Chemical Society, June 1947. 
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Recently, Lucas and Hamner (3) demonstrated that the 
sodium salt of 2 ,4-dichlorophenoxyacetic acid became a 
much more potent herbicide when dissolved in onion 
juice diluted with 20-30 times as much water as when it 
was dissolved in water alone. 

Inspired by such properties and impressed with the 
idea that ancient and traditional remedies should not be 
regarded as naive and absurd, Toroptsev and Filatova 
(5), of the Tomsk State University and the All-Union 
Institute of Experimental Medicine of the USSR, studied 
the effect of onion vapors on purulent inflammatory 
wounds. They placed the paste of one or two onions in a 
shallow dish the size of the wound and exposed the wound 
to the vapors for 10 minutes, usually in two 5-minute 
intervals, using the paste of fresh onion for each ex- 
posure. These investigations started with 25 patients, 
but for lack of onion (a striking commentary on war 
times) the number had to be reduced to 11. Of these, 
seven had amputations of the arm, one of the thigh, and 
three of the foot. In two of the patients the wounds were 
complicated with gangrene and in one with frostbite; 
the others were purulent and contained streptococci, 
white staphylococci, and other bacteria. All wounds 
showed distinct purulent inflammation, some with odor 
and edema of the soft tissue. Some patients complained 
of pain. 

After the initial treatment all wounds became rose 
colored instead of gray, and there was no more complaint 
of pain. After the second treatment purulence subsided, 
odor disappeared, and regeneration was induced. Re- 
generation began to lag in a few cases after several days 
treatment, suggesting possible overexposure. Without 
minimizing the value of synthetic preparations to the 
practice of medicine and surgery, the Russian investi- 
gators take the position that the so-called phytoncides 
also have their place. The following study suggests to a 
chemist, however, that not the onion but the synthetic 
laboratory should be their source. 

Onions were ground expeditiously in 800-gram quanti- 
ties through a household meat and vegetable grinder and 
introduced into a 2-liter, round-bottomed flask with short 
neck. This was fitted with a Kjeldahl connecting bulb, 
which in turn was attached by a short, heavy rubber 
tubing to a flask imbedded in a salt-water-ice mixture 
to serve as a condensing receptacle. The bore of the 
tubing must be large in order not to impede distillation. 
After the whole system was pumped devoid of air by a 
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“high-vac” pump, the flask containing the onion was 
alternately submerged in water at 50° C. and lifted out to 
be vigorously shaken. This alternate shaking and periodic 
immersion is necessary. Unless it is properly performed, 
the distillate will contain the constituents to be described 
in far-reduced quantities. The idea is to introduce heat 
into the mass of onion as fast as the evaporation of the 
distillate takes it out and to avoid heating any part of 
the onion mass appreciably above room temperature, 
since by overheating the ingredients of the distillate sought 
are decomposed. It required about 6 minutes to grind 
the onion, introduce it into the flask, and evacuate the 
system, and 12 minutes more to obtain an amount of 
distillate equal to 15 per cent of the weight of the onions. 

The distillate was water clear, nitrogen free, and con- 
tained the lachrymal principle of the onion, as a tiny 
drop in the eye at once demonstrated unmistakably. 
There was only mild lachrymating effect if the eye was 
held against the mouth of the flask containing the 
distillate. This indicates that not the volatility of the 
lachryma! principle but the turgidity and succulence of 
the onion tissue, causing invisible droplets of onion juice 
to be dispersed, is the cause of man’s weeping over onions. 
Whereas spooning a grapefruit may be said to deliver 
a macro squirt on one’s tie, cutting an onion delivers a 
micro squirt in one’s eye. The distillate had an onion 


odor but contained none of the essential oil to which 


the flavor of the onion is due; the residue retained its full 
onion flavor. In a short time the water-clear distillate 
began to take on a milky appearance and, if held until 
the succeeding day, the density of the milkiness was 
comparable to that of skimmed milk. By that time it had, 
however, lost every vestige of lachrymal effect or any 
irritation in the eye even though the distillate was stored 
in a closed container to prevent any escape. 

Acid hastened the development of the milkiness; alkali 
inhibited it. Bromine almost instantaneously clears up 
the milkiness and produces sulfate. But if bromine is 
added promptly to the distillate before any milkiness 
develops, practically no sulfate is formed, even with heat 
and long standing in the presence of bromine, and the 
milkiness does not develop thereafter. If, after the milki- 
ness fully develops, the distillate is again distilled under 
the same vacuum and temperature, the milkiness re- 
mains as a gummy residue for which no satisfactory or- 
ganic solvent has been found, although bromine water 
momentarily clears it up with the formation of the usual 
quantity of sulfate. 

In a typical experiment the clear distillate of five 800- 
gram batches of onion was collected in a tared flask from 
which it could be redistilled. After holding until poly- 
merization was complete and redistilling under vacuum 
at low temperature there remained a residue weighing 
.108 gram. Upon treatment with bromine, 0.3400 gram of 
barium sulfate was obtained. This indicates slightly over 
43 per cent of sulfur in the residue, representing the 
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polymerized material. The sulfur content of thiopr 
pionaldehyde and thioallylaldehyde is, respectively, 43 
and 44.4 per cent. 

Because of the unstability of this sulfur-bearj 
lachrymating substance it is difficult to estimate its toy 
quantity in onions, since loss is going on from the mome 
the onions are ground and during the distillation perio 
To arrive at an approximation, one 800-gram batch 
onions was ground and subjected to distillation at ong 
while in the meantime enough onions for 5 addition; 
batches were ground in the shortest time possible. Frog 
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these, at 24-minute intervals, an additional batch waq 
subjected to distillation. By reckoning the time interval 
from when the grinding in each case was half complete 
to when the distillation was half completed and plottin 
these against the barium sulfate obtained, Fig. 1 was con 
structed. By extrapolating this to zero time it is esti 
mated that 800 grams of onion might yield 250 mg. “ 
barium sulfate, which, calculated as thiopropionalde 
hyde, amounts to 100 mg./kilo. As indicated in the graph 
prompt distillation yielded 150 mg. of barium sulfate 
By using tubing with a larger bore between the! flasks 
1°0 mg. were subsequently obtained. 
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thiopr These various reactions are interpreted to indicate 
ely, 49 nt we are dealing with a thioaldehyde, the milkiness 
ing the polymerized form. The fact that no sulfate is 
»med by bromine if added promptly after distillation 
d before polymerization is interpreted to indicate the 
TOmew ction described by Douglass and Johnson (J), in 
| Deriog hich sulfonyl halide is formed from various thio-com- 
This meaningful reaction with bromine is the 
efor future work toward the definite identification of 
dition is interesting thio-compound which apparently con- 
Frog itutes the lachrymal principle of the onion but which 
not the essential oil that constitutes the onion flavor. 
tis suggested that it may be a step toward the synthesis 
by the onion of the essential oil. To our knowledge, no 
hioaldehyde has heretofore been demonstrated in nature. 
\jl are unstable, subject to ready polymerization. 
From this low-temperature onion distillate obtained 
nder vacuum the mononitro- and dinitro-phenyl hy- 
razones Of propionaldehyde have been prepared and 
identified by melting points and analyses. The same 
quantity is obtained whether the preparation is made 
immediately after distilling, before any milkiness has 
developed, or after full milkiness has developed, or 
whether it is made from the clear distillate obtained 
by redistilling after full milkiness has developed, in which 
ase the material causing the milkiness is left behind. If 
the phenylhydrazone preparation is made on the original 
dear distillate, a small amount of hydrogen sulfide is 
formed, which should theoretically occur if phenyl- 
fbydrazine reacts with a thioaldehyde. The idea that 
thiopropionaldehyde is the lachrymal principle and that 
in the course of the development of the milkiness this is 
converted to propionaldehyde has not been disproved. 
But there seems no precedent for such a reaction. It 
seems more likely that the lachrymal principle is a sulfur 
compound present in addition to the propionaldehyde. 
The highly acid medium in which the nitrohydrazones 
are prepared would be expected to cause quick poly- 
— —§erization and thus prevent efficient reaction with the 
hydrazines. 

In a typical experiment, the distillate from five 800- 
gram batches of onions amounted to 12 per cent of the 
weight of the onions and yielded 0.88 gram of dinitro- 
phenyl hydrazone after crystallizing twice from alcohol. 
am [his is equivalent to .21 gram of propionaldehyde or 52 
ng./kilo of onion. 


‘ing™ It is thus apparent that there is a sound basis for some 
on@™ of the traditions bearing on health which the onion has 
sti@™ acquired. It is conceivable that eating raw onions has a 
off Curative effect on sore throat resulting from colds. There 
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is good reason for onion vapors having bactericidal and 
phytoncidal properties, and such vapors may be useful 
in healing wounds. But it is also apparent from the 
nature of the components of onion vapors that those com- 
pounds can be made available far more practically by 
synthetic chemical laboratories. 

To control the fungus (Urocystis cepulae) responsible 
for smut in onions, formaldehyde is applied to the soil 
with onion seeds. The fact that this fungus no longer 
invades the seedling when it is several days old suggests 
that the seedling may protect itself by its own aldehyde. 
There is a tendency to ascribe any changes that take 
place in a broken or ruptured plant cell as being due to 
enzymic activity. But here we have a product removed 
from all contact with enzymes by distillation, yet under- 
going profound chemical changes. It was recently an- 
nounced that at Yale University 300 different chemical 
compounds have been obtained from the tuberculosis 
bacillus, which is a plant of but one cell. While the effect 
of enzymes is known to be profound, the imagination can 
easily picture many reactions between the numerous 
organic compounds that exist in organic materials such 
as food mixtures. The food chemist well knows that such 
reactions do occur spontaneously, unaided by.enzymic 
catalysis, sometimes favorable, sometimes unfavcrable. 
But he is still a long way from being able to control the 
media that contain such complex mixtures to direct the 
reactions according to his will. 

Thus we have seen that propionaldehyde, which has 
been identified in the low-temperature vacuum distillate 
obtained from onions, is not the lachrymal principle in 
the onion. The lachrymal substance is concentrated in 
such a distillate, and the chemical reactions with it indi- 
cate a thioaldehyde. It is not so much the volatility of 
this substance that is responsible for the lachrymating 
effect of cutting an onion but the turgidity and succulence 
of the onion cell that disperses fine droplets of onion 
juice. Finally, if the components of onion vapors have a 
place in medicine and surgery, the organic chemist, not 
the onion, should supply them. 
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The American Philosophical Society: — 
Abstracts of Papers Presented at Autumn General Meeting oe 
duced 
The Discovery of an Oil Field hygiene, and diet, Rush was acting in accord both with ne 

Paul D. Foote ideals of the Philosophical Society and his own vision :jfi 
democratic America. 


Gulf Research and Development Company 


Among the many smaller geologic basins distributed 
throughout the world, there are at least two gigantic basins 
in which great thicknesses of fine-grained marine sediments 
are interbedded with thick, porous, sandstone and limestone 
strata and are accordingly potential oil territory. One of these 
surrounds the present Gulf of Mexico and the Caribbean; 
the other borders the Persian Gulf. Although about half of 
the world’s cumulative petroleum supply so far has been pro- 
duced from the American basin, the Persian Gulf basin will 
undoubtedly prove to be the more productive area. The 
geophysical phase of a development that has led to the dis- 
covery of what appears to be the largest oil field in the world, 
now known as the “ Burghan Anticline’”’ in Kuwait, at the head 
of the Persian Gulf, is described. As a result of the pioneer work 
of the scientist, this general region has suddenly become one 
of the most important areas in the world from the standpoint 
of international politics and industrial development. 


Benjamin Rush as a Promoter of Useful 
Knowledge 


Lyman H. Butterfield 
Princeton University 


Benjamin Rush’s devotion to projects for improving the 
conditions of human life sprang from his contact with ideas 
and leaders of the Enlightenment during his years abroad 
(1766-69). A particularly profound influence was exerted 
upon him by Benjamin Franklin, whom he met in London. 
Returning to America, Rush began those studies in a wide 
range of scientific and quasi-scientific fields of knowledge 
which he continued throughout his life and which are reflected 
in his voluminous correspondence. 

The results of his investigations are embodied, in consider- 
able part, in papers and addresses he read to the American 
Philosophical Society, of which he was for some 40 years an 
active member and officer. A representative paper is his letter 
to Jefferson on the need for, and means of, encouraging the 
production of maple sugar. Much more important is his ora- 
tion on “the influence of physical causes upon the moral 
faculty,” a statement basic to the then unborn science of 
psychiatry. 

Rush’s repute as a medical scientist waned after his death 
and has not risen since. Though he served effectively as an 
advocate of experimental science, his own methods were un- 
critical, and his findings were warped by speculative precon- 
ceptions. His real contributions were in the marginal areas of 
medicine—to psychiatry, sanitation, veterinary science, and, 
above all, to medical education. His lifelong crusade for the 
popularization of medical knowledge, though little noted 
hitherto, may in the long run be considered his principal 
bequest to humanity. In disseminating the rules of good health, 
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The Cultural Relations Attaché as an Instrume 
of International Understanding 


Hayward Keniston 
University of Michigan 
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The field of cultural relations as an aspect of Ameri 
foreign relations is a recent development. Under the stimy| 


of the war, it has emerged as an instrument of national policiammectively 
There is a grave danger that its high purpose of promotigim™ The p! 
mutual understanding between peoples will be diverted jngititudes | 
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official propaganda in behalf of American political goals. 

The years of experimentation, in Latin America and othé 
countries, have established a pattern of the types of cultuy 
interchange which are feasible and productive. They cover 
wide range of individual and institutional relationships ap 


have demonstrated the value of reciprocal exchange as a stemt'was a 
toward common goals. prmatior 

The Cultural Relations Attaché is the key figure in thj)ptimum 
development of the program. The activities which he musgiiater, m 


carry on determine the qualifications which he must possesqi™ The U 
for he must perform the dual function of representing jk, with 
another people the intellectual ideals of the United Statefilroups 
and of interpreting to the American people the cultural patteriiiilizing 


of other lands. He must be supported by an adequate perfiultivati 
sonnel to achieve the long-term goal of his office. he crad 
é 4 Asia, fro} 

Reading and Visual Fatigue Vorld, b 

Leonard Carmichael Atlantic 

Tufts College S 


The paper reports experiments on long periods of readin 
in an effort to study visual fatigue, conducted by Prof. Walteq 
F. Dearborn, the author of this abstract, and a number of as 


sociates. A Kodachrome film shows the newly developed An in 
electrical recording technique used in the experiments. Twentyfifarmed s 
college and high schoo! subjects read for two periods, each offgence A 
which was 6 hours long. Half of these subjects read from thegMall the i 
ordinary printed pages of a book; the other half, from a microfMM{they pe: 
film projection of book pages in a commercial microfilm prog™Mthe prol 
jection device. Two books, one “dull” and thé other “‘interfwork of 
esting,” were read by each subject. Continuous recording: large) 
were made of every eye movement occurring during each of™Mploiting 
the two 6-hour periods for each subject. These records, totaling the soci 
approximately 15 miles in length, were later edited and tabu-HMjnew age 
lated, and a number of indices, such as number of blinks, num then ga 


ber of fixation pauses, number of regression movements, nut-¥j country 


ber of lines read, and the like, were studied. Careful evaluation lems re 
of the results indicates that there was no statistically sig-@ The nev 
nificant change in level of comprehension of the meaning of governt 
the material read or in any of the recorded characteristics off the soc 


the eye movements during any 6-hour period. Some subjective fM oopera 
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gue reports were given, but these were not related to any 
curable loss of efficiency in reading. The conclusion is 
wefore presented that, for the typical group of subjects 
4) were Studied, continuous reading for this length of time 
nduced no measurable fatigue. Some industrial, military, and 
wcational implications that may be derived from the study 
suggested. 


vironment and Culture in the Last Deglaciation 
Carl O. Sauer 
University of California 


With 
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Postglacial time differs from place to place, and the term 
ynsuited for dating the history of man. Critical markers of 
me may, however, perhaps be found in the culmination of 
\mericalmmmte last glacial maximum and the ending of the subsequent 
stimulgmeslaciation. For these, ages of 25,000 and 7,500 years, re- 
il policiimmectively, are suggested provisionally. 
‘omotigml The pluvial climates that prevailed in low intermediate 
‘ted infimbtitudes over areas now arid and semiarid, as in the American 
S. uthwest, are referred to a time anterior to deglaciation. 
id oth@—mPuring the latter the contemporary pattern of climates pre- 
culturgilimailed, with some exceptions in higher latitudes. 
cover fm’ Deglaciation caused notable rise of sea level, the modern 
‘ips anammtore lines for the most part dating from the end of this period. 
Sa stemt'was also a major time of building of flood plains, ofthe 
mation of fresh and salt-water marshes, lakes, and Jagcons. 
> in thi0ptimum conditions resulted for plants and animals of shal!ow 
marsh, and alluvial habitats. 
doses The Upper Paleolithic hunters gave way to the Mesolithic 
ting (@ok, with new basic economies. Among them were progressive 
Stateliroups of sedentary, riparian habits, developing skills in 
atterimmtilizing the resources of the waterside. The beginnings of 
te perfmultivation and even of domestication fall into this period. 
he cradle of the new cultures is suggested as in southeastern 
sia, from which the new ways of life spread also to the New 
World, by infiltration across high latitudes and then down the 
Atlantic seaboard. 


Scholarship and Intelligence Problem 
William L. Langer 
Harvard University 


An important feature of the recent reorganization of the 
armed services is the establishment of a new Central Intelli- 
gence Agency, which in the future will direct and coordinate 
all the intelligence activities of the Government in so far as 
they pertain to the national security. This involves not only 
the problem of collecting essential information, but also the 
work of research, analysis, and presentation—in other words, 
a largely scholarly function. The first serious efforts at ex- 
ploiting the resources of American scholarship in the fields of 
the social sciences were made during the recent war, and the 
new agency is being organized on the basis of the experience 
then gained. There is no longer any question that, with the 
country’s new position in world affairs, countless foreign prob- 
lems require careful study by specially trained personnel. 
The new experiment promises well not only to meet an urgent 
governmental requirement, but also to react upon the work in 
the social sciences themselves, with particular reference to 
cooperation and integration. But an immediate and urgent 
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problem is that of finding suitable personnel, znd this is a 
problem that should be viewed in the light of the larger pro- 
gram of government-supported research and training. 


A Graphical Analysis of Respiratory Problems 
Wallace O. Fenn 
University of Rochester 


A description is given of a diagram in which oxygen and 
carbon dioxide pressures in the alveular air of the lung are 
plotted as coordinates. This diagram greatly simplifies the 
understanding of the mathematical relation between the rate 
of oxygen consumption, the rate of CO, output, the minute 
volume of the ventilation, and the varying composition of the 
inspired air. The advantages of the diagram depend upon the 
fact that it can represent by straight lines the following: (1) 
the CO; and O; tension breathing pure O, at any given altitude, 
(2) the various CO,/O2 exchange ratios (R.Q.) at any given 
altitude, (3) the volume of the alveolar ventilation per minute 
for a given rate of oxygen consumption and altitude or for a 
given rate of CO, output and altitude. 

Not straight lines but curves can be drawn on the same 
chart representing (1) the percentage saturation of the arterial 
blood, (2) the cardiac output at given venous pO; tension, (3) 
the venous pO. at a given cardiac output and other quantities. 

The use of this diagram for predicting the respiratory re- 
sponse is illustrated by experiments depicting the movements 
of the alveolar point while (1) rebreathing in a closed vessel 
in air or O;, (2) inhaling gas mixtures with high CO, in O, or 
air, (3) holding the breath in O; or air, (4) overventilating the 
lungs, (5) inhaling high OQ, or high Nz mixtures, (6) ascending 
to high altitudes slowly or rapicly, (7) using pressure breath- 
ing to increase the pO, in the lungs and raise the altitude toler- 
ance, and (8) breathing CO, mixtures at altitude. 

The paper illustrates the great advance in our understanding 
of respiratory problems which came about during the war due 
to activities in many different laboratories. 


A Fragment of a Greek Uncial Manuscript 
in Washington 


Werner Jaeger 
Harvard University 


The Rare Book Department of the Library of Congress in 
Washington possesses an interesting single sheet of parchment 
which is of venerable age. It is covered with Greek text written 
in a beautiful, sloping, uncial hand. This parchment contains 
a fragment of early Christian literature, but there is no indi- 
cation of either the title of the work or its author. The sheet is 
folded in the middle and thereby divided into two folia, Loth 
of which, recto and verso, are covered with text. These folia 
apparently represent the outer sheet of a quire which has at 
some time or other been removed from a manuscript of un- 
usually fine quality. To what manuscript did this sheet origi- 
nally belong, and is it lost or still in existence? 

The present paper undertakes to identify the author and the 
work contained in the Waskington fragment. It is possible, 
by comparing the handwriting on this sheet with that of other 
uncial manuscripts of the same type still extant, to identify 
the manuscript of which the fragment originally formed a part, 
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and to delimit the time when the separation occurred. The 
paper then proceeds to trace the history of this manuscript, 
on which the Washington fragment sheds interesting new light, 
through the Middle Ages and early Renaissance and tries to 
determine the period in which it was written and the part of 
the world from which it originated. 


Ancient Mathematics and History of Civilization 
O. E. Neugebauer 
Brown University 


In the history of the exact sciences the Hellenistic period will 
always be of special interest. 

The analysis of the early development of mathematics 
reveais a variety of influences on this period, which extends 
from about the fourth century B.C. to the third century A.D. 
Least effective appears to have been Egyptian mathematics, 
because of its primitivity. The Babylonian contribution, how- 
ever, Was very great for the development of algebra as well 
as mathematical astronomy. Consequently, very different 
strata of “‘Greek” mathematics can be distinguished. Though 
classical ‘Euclidean’? mathematics constitutes an enormous 
progress both in methods and results, its practical limits were 
son reached. The survival of mathematical knowledge during 
the Middle Ages is to a large extent due to the continuity of 
the oriental tradition and to mathematical astronomy. It is 
especially the Persian and Arabic scientists who must be 
credited with the integration of the different layers of mathe- 

“matical sciences into a larger unity sufficiently broad to provide 
the material needed for the development of mathematical 
astronomy, optics, and mechanics in the Renaissance. 


Man’s Greatest Illusion 
Robert L. Schuyler 
Columbia University 


During almost the entire-course of man’s existence he has 
taken it for granted that he occupied a central position in the 
physical universe and that nonhuman objects and beings pos- 
sessed attributes similar to his own. This illusion of anthro- 
pocentrism and anthropomorphism has been the greatest of 
all his illusions, and the most pregnant in its consequences. 

We can no longer believe that we are literally at the center 
of the universe, as was believed by everybody down to about 
10 generations ago; but it is still possible for us to believe that 
we are at theapex of creation, though there is no satisfactory 
basis for this belief, which appears to be nothing more than 
an instance of wishful thinking and a delusion of grandeur. 

The remedy for it is the spirit of humility. Morally wise 
men of science and philosophy have recognized the necessity 
of humility for the acquisition of knowledge and the attain- 
ment of serenity; and in the realm of historiography the cure 
for the illusion that exalts our own age at the expense of all 
others is that form of humility known as historical-mindedness. 


The Migration of the Methyl Group in the Body 
Vincent du Vigneaud 
Cornell University Medical College 


The paper presents the experimental background which led 
the author and his co-workers to the concept that the body 
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is incapable of generating methyl groups for the methylatig 
of certain nitrogen- and sulfur-containing compounds of th 
body, but is dependent on the presence in the diet of meth 
groups in a utilizable form such as in methionine and chojjp 
and that a process of transmethylation is involved in certa; 
steps in the intermediary metabolism of the body. 

Direct proof of the transfer of the methyl group was af 
forded by tracing the migration of the methyl group by labelin 
it with deuterium. More recent work on transmethylation | 
which the methyl group has been labeled with C™, the rad, 
active isotope of carbon, is also presented. 


Streptomycin in the Treatment of Infections 
Chester S. Keefer | 
Massachusetts Memorial Hospitals 
and 
Boston University School of Medicine 


Streptomycin has been used extensively for the treatmenff 
of many infections that fail to respond to other chemothera 
peutic agents. The results of its use in tuberculosis, tularemia 
H. influenzae infections, brucellosis, and gram-negative bacil- 
lary infections are discussed. The discussion includes th 
over-all results in 3,000 cases. 


Franklin-Greene Correspondence 
William G. Roelker 
Rhode Island Historical Society 


An unpublished translation, in Franklin’s unmistakable 
hand, of a Spanish letter to Miss Catharine Ray from Don 


Laureano Donado del Castillo, Cadiz Bay, June 7, 1751, is one] 


of the rare items recently acquired by the American Philo- 
sophical Society. The original Spanish is awkward and formal, 
but the translation is in Franklin’s charmingly fluent prose. 
Other letters added to the Society’s library include the “Be 
gone Business” and the famous ‘‘ multiplication” letter. These 
letters have always been in the possession of the family. 

The correspondence between Franklin and Mrs. Catharine 
Ray Greene is the record of their long friendship, which en- 
dured from the day they met in 1754 until his death in 1790. 
Yet all these years they saw each other on but five occasions. 
Much has been written about it, but these letters reveal a 
gay, tender, “cheerful and agreeable Benjamin Franklin,” who 
has never before been so disclosed to the public. 

Catherine Ray, later Mrs. William Greene, had met Franklin 
at her sister Judith Hubbard’s in Boston while on one of ber 
periodic escapes from Block Island, 12 miles out at sea from 
Point Judith, the tiny islet where she was born\and raised. 
“Katy,” as Franklin addressed her, or “‘Caty,” as she signed 
herself, was the daughter of Simon Ray and his second wile 
Deborah Greene, a great granddaughter of Roger Williams. 
Other members of the extensive Greene family to appeal 
prominently are Nathanael, the Revolutionary Genera), who 
married Caty’s niece, “Kitty” Littlefield, and his brother 
Elihu, who married Franklin’s grandniece, Jane Flagg. 

On the Franklin side, after Franklin himself, the most 
important is Jane, his favorite sister and wife of Edward 
Mecom of Boston. Jane early became attached to Caty, whom 
she had met after John Franklin had married the widow 
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qubbard in 1753. Caty and Jane were some 20 years apart in 
geir age, and relatiorship was, in a way, that of parent and 
sild, Caty calling her “‘my mama and friend.” 


The Lipit-Ishtar Law Code 
Francis R. Steele 
University Museum 
University of Pennsylvania 


Only last March four tablet fragments in the Nippur 
Collection of the University Museum were identified as parts 
ofa single tablet upon which had been inscribed a law code in 
the Sumerian language. This code proved to be nearly two 
centuries older than the celebrated Babylonian law code of 
Hammurabi. Heretofore, it has been generally held that the 
Hammurabi law code was the oldest in the world, and credit 
for the codification of law has been assigned to this famous 
ting of the First Dynasty of Babylon. Now, however, we find 
that Hammurabi had a predecessor in a relatively little-known 
ting of a slightly earlier period, Lipit-Ishtar, king of the city 
of Isin. 
| It is the purpose of this paper to describe the discovery, 
identification, and reconstruction of the Sumerian law code 
‘om the four tablet fragments with the assistance of other 
ublets containing excerpts of Sumerian law from the same 
ode. A brief statement of the historic situation, based upon 
the revised Babylonian chronology, follows in order to place 
the two law codes in their proper places in time. Then the inter- 
relationship of the Babylonian and Sumerian law codes is 
discussed and illustrated by passages from the respective 
codes. Finally, the significance of the new law code for the 
scial history of southern Mesopotamia is pointed out. 


Why Union Education?— Aims, History and 
Phi‘osophy of the Educational Work 
of the LGWU 


Mark Starr 
International Ladies’ Garment Workers’ Union 


The International Ladies’ Garment Workers’ Union was 
chartered by the national American Federation of Labor in 
1900 to organize the makers of women’s garments. It now 
has over 400,000 members in 435 locals and is strongly estab- 
lished in most of the metropolitan areas of the United States 
and Canada. The union’s educational work and its motivating 
philosophy show three distinct phases: 

(1) Agitation for remedial action against sweatshops to 
give the garment workers confidence in their own union solidar- 
ity and united action. In this the ILGWU received the support 
of progressive politicians and social, civic, and religious groups. 
Since the union was largely composed of immigrant workers, 
the early formal classes were largely in English, citizenship, 
and history, orienting them to the American scene. 

(2) When the unicn’s struggle for recognition as a nation- 
wide force in the industry had been won, there was a shift in 
its educational activity to establish a relation of understanding 
with the community and a participation in varied forms of 
welfare work. In the New Deal period a rapid increase in 
membership of American-born youth with high school back- 
ground and the union’s enlarged financial resources made it 
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both necessary and possible to strengthen the relationship 
of the union to other sections of the community. This com- 
munity activity was especially strengthened in wartime. The 
ILGWU continued its attempt to secure cooperation of out- 
standing forward-looking men and women in improving in- 
dustrial] conditions. 

(3) Current union education has a threefold task: 

(a) Union self-education for new members and the com- 
pulsory educational qualifications for its officers; and depart- 
ments in research and industrial engineering to estimate trends 
and techniques in the garment industry to guide the policy of 
the union. 

(b) The provision of social, recreational, and culturai 
opportunities directly, where necessary, but through com- 
munity agencies wherever possible. 

(c) The promotion of the study of industrial relations in 
conjunction with institutions of higher learning as a reflex of 
efforts in labor-management cooperation and the vrovision of 
health and welfare benefits. 

The ILGWU aims by its educational work to replace social 
illiteracy by civic and political maturity and by the preparation 
and training for living in its broadest social implications. 


Cepheids of the Small Magellanic Clouds 
Harlow Shapley 
Harvard College Observatory 
and 
Virginia McKibben Nail 


Peculiar differences, in basic physical operations, from one 
galaxy to another are again suggested by current studies of 
Cepheid variables in the Large and Small Clouds of Magellan. 
Forty-nine new photographic light curves are presented, with 
observations based on a homogeneous magnitude system. 

Anomalous characteristics appear among the hundreds of 
variables in these nearest of external galaxies. The Large 
Cloud appears to follow our own Galaxy’s pattern in the dis- 
tribution of period lengths. There are periods of all values from 
about 2 days to 100 days, with a maximum frequency near 4 
days. In the Small Cloud, which is distant from the Large 
Cloud only about 10 killparsecs, and is similarly irregular in 
form, the maximum frequency is around 2 days—in fact, most 
of the periods of Cepheids in the Small Cloud fall in the interval 
of period Jengths that is almost completely avoided by Large 
Cloud Cepheids. 

Some additional results are now reported that again empha- 
size deviations from the conveniently assumed large-scale 
uniformity of the laws and operations of nature throughout 
the Metagalaxy. In the Magellanic Clouds, Cepheids of about 
8-day period lengths have single maxima; in the Milky Way 
many of that period length have double maxima. But in the 
Clouds those with periods from 9 to 11 days mostly have 
double maxima, although in that interval the Milky Way 
Cepheids have single maxima. That is, there is a slift of 2 
days in the appearance of this significant phenomenon. 

The importance of these and similar results lies in their 
indication of cosmic nonuniformity, either in the distribution 
of the original chemical elements out of which stars are formed 
or in the hydrodynamical operations of a pulsing star, depend- 
ing on position in space or environment. 
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The Freedmen and the Slaves of God 


William Linn Westermann 
Columbia University 


In First Corinthians 7 the Apostle Paul set forth the equali- 
tarian principle which he thought should prevail in the new 
Christian grcups. A slave who was baptized became a “freed- 
man of the Lord.’”’ A free man who accepted Christianity be- 
came a slave of Christ. This meant that differences in status 
could have no significance within the Christian communities, 
Each convert had been bought at the price of Christ’s sacrifice; 
and each one was to submit himself to God as a slave, whatever 
the actual social status which he had at the time of his con- 
version. At times Paul also speaks of himself, with genuine 
humility, as a slave of God; and this idea has come down in the 


Church, in the bulls of the Popes, in which they speak of ; 


themselves under the humble title of serous servorum Dei. 


The Greek temple organizations might have slaves; but the . 


Greek gods did not have them. The Semitic gods, on the other i 


hand, did have slaves. In the Greek city-states, particularly 
at Delphi, a system had arisen by which a slave might redeem 
himself through a trust purchase made by the god. When the 
god bought him, automatically the slave became free because 
the god had no slaves. The new freedman often contracted 
to serve his former owner for a time. This form of service, and 
the labor contract which covered it, was called a paramone. 
Paul had this legal formula of the Greek world in mind when 
he spoke of the freed man of the Lord. The idea, however, of the 
free man who became the slave of God was not Greek but 
came from the Semitic background of Saul! of Tarsus. 


Obituary 


Ellsworth Huntington 
1876-1947 


Yale’s Prof. Huntington was such an earnest, energetic 
searcher after truth, so desirous of making the best 
possible use of available information, so bold in pre- 
senting challenging hypotheses, and so skillful as a writer 


_ that his passing will be widely mourned. His early geo- 


logical work was so notable that he was starred as a 
distinguished geologist in American men of science. He 
received medals from leading British, French, and Amer- 
ican geographical societies for geographic exploration 
in little-known areas in Asia, and the “Distinguished 
Service to Geography Award” of the National Council 
of Geography Teachers. He served as president of the 
Association of American Geographers, the Ecological 
Society of America, and the American Eugenics So- 


‘cietv, and as associate editor of the Geographical Renew, 


Economic Ceography, Ecology, and Social Philosophy. 
Numerous historians, economists, anthropologists, 
meteorologists, climatologists, physicians, and many 
others have frequently cited one or more of his numerous 
publications and acknowledged his stimulating influence 
in their fields. His several geographic textbooks have 
been widely used, serving students on all levels from 
grammar school to postgraduate work. An extensive 
investigation made a decade ago revealed that he was 
the most widely known American geographer—known 
not only by people interested in the earth sciences but 
by educated people generally. Several of his books have 
been translated into other languages. 

Huntington is known especially for his researches in 
seven great fields and for the presentation of findings 
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so attractively that reading is a pleasure. His prolonged 
studies of past climates established that there have been 
highly significant changes of climate and that these were 
pulsations, not cycles or progressive. He proved by 
numerous factual studies that climatic conditions have 
profound influence upon man and his culture, upon 
other forms of life, and upon geologic processes. He also 
proved that the changes of weather, although brief and 
erratic, affect man’s health, attitudes, and achievements 
and even his energy and longevity. He assembled 
convincing evidence that the distribution of “civili- 
zation” over the earth corresponds with that of climate. 
The climate best suited for intellectual activities is one 
having frequent changes of weather, well-marked seasons, 
and enough warmth and rainfall to permit extensive 
agricultural production, but not too much warmth. He 
concluded that temperatures above 68° are unconducive 
to thought, while frequent drops below 50° are distinctly 
stimulating. His theories that changes in the sun are 
major causes of terrestrial climatic changes and that 
frequent, relatively intense, cyclonic disturbances, 
“storms,” are conducive to intellectual progress have 
stimulated much discussion and ever-widening adoption. 
One of his several stimulating theories is that not only 
has civilization shifted northward into cooler climates as 
mankind has advanced in his culture, but for each of the 
chief crops and types of farm animals there has been a 
northward improvement (in the Northern Hemisphere) 
in yield and quality almost to the poleward margin of the 
crop’s or animal’s range. 

Huntington, although sometimes considered to be an 
“extreme environmentalist’ by persons who have not 
read his works carefully, was keenly aware that the 
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physical environment generally is of secondary or in- 


| direct significance for mankind. The great influences 


of selective migration and of the intermarriage of certain 
types of people are stressed in his The character of races 
(1924) and elaborated upon at length in Mainsprings of 
vjoilizction (1945). In his Human habitat (1927) this 
subject is attractively and briefly presented. 
Huntington was the author or co-author of more than 
25 volumes, contributed a chapter to each of about 20 
other books, and wrote more than 130 articles, more 
than a score of which were in magazines of wide circu- 
lation. His books include Explorations in Turkestan 
(1905), Pulse of Asia (1907), Palestine and its trans- 
formction (1911), The climatic factor as illustrated in 
grid America (1915), Civilisation and climate (1915, 1924), 
World power and evolution (1919), The red man’s con- 
tinent (1919), Principles of human geography (1920- 
1940), Principles of economic geography (1940), Climctic 
changes: their nature and causes (1922), Earth and sun 
(1923), The character of races (1924), West of the Pacific 
(1925), Quarternary climctes (1925), Pulse of progress 
(1926), Builders of America (1927), Wecther and hea!th 
(1930), Living geography (1932), Tomorrow’s children 


Mainsprings of civilization (1945) is a monument not 
only to his exceptional erudition, energy, and persistence 
but to American science. Indeed, Time, in its recent 
obituary, characterizes it as surpassed only by Toynbee’s 
classic in breadth of scholarship, wide interest, and lit- 
erary attractiveness. 

Dr. Huntington was born in a manse in Galesburg, 
Illinois, went to southwestern Asia upon graduating 
from Beloit College in 1897, returned again to Asia for 
further extended exploration after two years at Harvard 
(1901-03), and carried on years of field research in south- 
western United States and Mexico. Later he did ex- 
tensive field work in Europe, Africa, Australia, and 
South America. No other geographer has made such 
prolonged and varied foreign field studies, and none has 
shared his observations so attractively. West of the Pacific 
is considered by some competent persons as a “gem’’ of 
descriptive geography, but most of his works include 
effective descriptions. His death, from a heart attack on 
October 17, 1947, terminated his work on The pcce of 
history, a supplement to Mainsprings of civilisction. 
Undoubtedly Huntington’s influence will be considerable 
as long as our civilization continues. 


(1935), After three centuries (1935), Season of birth (1938), 


ind Ceography of human affairs (1947). 


NEWS 
and Notes 


Bernard F. Riess, professor of psy- 
chology, Hunter College, has been ap- 
pointed research associate, Department 
of Animal Behavior, American Museum of 
Natural History. Dr. Riess, who is spend- 
ing a year at the Museum as a Grggen- 
heim Fellow, is investigating biochc mica] 
factors affecting behavior in mammals. 


Ernst Antevs, formerly of Harvard 
University and the Carnegie Institution of 
Washington, has been appointed research 
associate in glacial geology, Chicago 
Natural History Museum, and Ch’eng- 
thao Liu, professor of zoology, West 
China Union University, Chengtu, has 
been anpointed research associate in the 
Division of Reptiles. 


Jay McLean has resigned as associate 
professor of surgery, Ohio State Uni- 
versity, to become director, Bureau of 
Cancer Control, Health Department 
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Government of the District of Columbia, 
Washington, D. C. 


Hayse H. Black. formerly officer in 
charge, U.S. Section, International Joint 
Commission Boundary Water Pollution 
Investigation, LDetroit, has been ap- 
pointed associate professor of sanitary 
engineering, Department of Civil Engi- 
neering, State University of Iowa. 


Laurence H. Snyder, dean of the 
Graduate College, University of Okla- 
homa, has been giving talks at various 
institutions on the general subject of 
human and medical genetics. On October 
23 he spoke before the student body at 
Hollins College, Virginia; on October 28, 
before the Fort Henry Academy of 
Medicine, Wheeling, West Virginia; on 
December 5, before the Terre Haute 
Academy of Medicine; and on December 
11, at the annual initiation ceremonies 
of Phi Sigma at the University of Texas. 


Willard Rouse Jillson, geologist and 
engineer, Frankfort, Kentucky, and for- 
merly director of the Kentucky Geological] 
Survey, has been appointed professor and 
head, Department of Geolegy, Transyl- 
vania College, Lexington, Kentucky. 


STEPHEN S. VISHER 


Indiana University, Bloomington 


Walter Buehler, a gracuate of Purdue 
University and past-presicent of the 
American Wood Preservers Association, 
has been appointed consultant in wood 
technclegy and preservation, Schoo! of 
Forestry, University of Florida. 


Sidney Q. Janus has becn appointed 
part-time professor, and A. S. Glick- 
man as instructor, in the Department of 
Psychology, Georgia School of Tech- 
nology. 


Grants and Awards 


Six new grants for research in men- 
tal health under the National Mental 
Health Act have been recommended by 
the National Advisory Menta! Health 
Council and approved by Thomas Parran, 
Surgeon General. U. S. Public Health 
Service. Institutions receiving the grants, 
and their project directors, follow: Univer- 
sity of California, Berkeley, Karl M. Bow- 
mzn, professor of psychiatry and medical 
superintendent, and Jurgen Ruesch, re- 
search psychiatrist and lecturer in psychi- 
atry, Langley Porter Clinic; Columbia 
University, College of Physicians and 
Surgeons, Abner Wolf, associate professor 
of neuropatholegy; The Roscoe B. Jack- 
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son Memorial Laboratory, Bar Harbor, 
Maine, J. P. Scott, chairman, Division of 
Behavior Studies; Mu lota Sigma Fra- 
ternity, Illinois School for the Deaf, Jack- 
sonville, Illinois, M. Arline Albright, 
associate professor of education and psy- 
chometrist, and president, Mu lota 
Sigma Fraternity, Milwaukee, Wisconsin; 
Wayne University School of Public Af- 
fairs and Social Work, Detroit, Michigan, 
Fritz Redl, professor of social work, and 
Ronald Lippitt, director of research, Re- 
search Center for Group Dynamics 
(Massachusetts Institute of Technology) ; 
and Wesleyan University, Middletown, 
Connecticut, David C. McClelland, as- 
sistant professor, Department of Psy- 
chology. 


Charles Clemon Deam, Indiana, bot- 
anist, received the second Mary Sope Pope 
Medal of the Cranbrook Institute of Sci- 
ence, December 18, in recognition of a 
lifetime of collecting and publishing on 
the Indiana flora, and especially for his 
work, Flora of Indiana. 


Colleges and Universities 


The Medical School of the Univer- 
sity of Birmingham, England, will 
conduct a four-week Post-Graduate Sum- 
mer School, July 10-August 7, 1948, 
which is intended for American, British, 
and European students, both men and 
women, who have done advanced study 
in the appropriate fields of science and 
medicine. The session, to be divided into 
two terms of two weeks each, will offer 
the following main courses: (A) The 
Physiology of the Sex Hormones, four 
weeks, 16 seminars; (B) Normal and 
Abnormal Fat Absorption in Experi- 
mental Animals and Man, first term, 8 
seminars; and (C) Lipoprotein Asso- 
ciation in Biological Systems, second 
term, 8 seminars. Several short courses 
will be arranged in each term, as well asa 
series of visits to leading hospitals, 
medical centers, and places of historical 
interest in the vicinity. Opening speakers 
at seminars will include S. Zuckerman, 
professor of anatomy, University of 
Birmingham, and A. C. Frazer, professor 
of pharmacology, University of Birming- 
ham. J. J. Elkes, lecturer in pharmacol- 
ogy, and P. \. Krohn, lecturer in anat- 
omy, both of the University, will be 
deans of the School for the first and 
second terms, respectively, while Sir 
Leonard Parsons, dean, Faculty of 
Medicine, and emeritus professor of 
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pediatrics, will be president of the 
School. Cost of the four weeks will be 
$96 for tuition, and $80 for board and 
room in one of the University residence 
halls. American applications should be 
submitted by March 15 to the Director, 
Institute of International Education, 
2 West 45th Street, New York 19, New 
York, marked “Birmingham University 
Medical Summer School.” 


Meetings 


The 1948 annual meeting of the 
American Institute of Chemists will 
be held Saturday, May 8, 1948, at the 
Hotel Pennsylvania, New York. The 
program, to be announced later, will 
commemorate the Silver Anniversary of 
the Institute, which was founded in 
New York in 1923. 


The First International Polio- 
myelitis Conference will be held at the 
Waldorf-Astoria Hotel, New York, July 
12-17, 1948, under the sponsorship of 
the National Foundation for Infantile 
Paralysis. More than 60 foreign countries 
are expected to be represented by officials 
who will be asked to present summariza- 
tions of the problems of poliomyelitis in 
their countries at a special session which 
will be in charge of Thomas Parran, 
Surgeon General, U. S. Public Health 
Service. Basil O’Connor, president of the 
Foundation, will be the official host to 
the delegates, while Hart E. van Riper, 
medical director of the Foundation, has 
been appointed general chairman. Scien- 
tific and technical papers on research and 
treatment of poliomyelitis will be pre- 
sented by professional authorities from 
this country and abroad, and in addition, 
the program will include panel discussions 
on the various subjects. The program is 
being arranged by an advisory board 
including Irvin Abell, clinica! professor 
of surgery, University of Louisville; 
Morris Fishbein, editor, Journal of the 
American Medical Association; David 
Lloyd, associate member, Rockefeller 
Institute for Medical Research; Kenneth 
Maxcy, professor of epidemiology, Johns 
Hopkins University; Rustin McIntosh, 
professor of pediatrics, Columbia Uni- 
versity; Frank Ober, professor emeritus 
of orthopedic surgery, Harvard Univer- 
sity; and Thomas Rivers, director, 
Hospital of the Rockefeller Institute for 
Medical Research. 

In addition to the sessions, there will 
be a scientific exhibit section, demon- 


strations of muscle testing and treatme E 


procedures, and a film program. cg 


ordinating this phase of the Conferencil 
will be an advisory committee consistin 
of Thomas G. Hull, director of scientigg 
exhibits, American Medical Associatio 
and Charles F. Branch, director of scien 


tific exhibits, American College of Syq 
geons. 

Conference headquarters have been ¢ 
tablished in the Waldorf-Astoria undef 


the direction of Stanley E. Henwood, of 


Chicago, who has been appointed execy 
tive secretary. 


An International Rheological Con 
gress will be organized, on the initiatiyg 
of the British Rheologist’s Club, by ; 
group of Dutch rheologists under the 
sponsorship of the Joint Committee og 
Rheology of the International Counc; 
of Scientific Unions and the Rheclogica 
Committee of the Royal Netherland 
Academy of Sciences at Amsterdam. Thé 
Congress will probably meet in Scheven 
ingen, Holland, September 21-24, 1948 
The provisional program follows: Tues4 
day morning, general lecture on Recen 
Developments in the Theory of Viscosity 
afternoon, communications from the Joing 
Committee, and general lectures on Ni 
menclature, and Fundamental Experimen 
tal Methods; Wednesday morning, sec 
tional meetings; afternoon, lectures o 
Solutions of Macromolecular Substances 
and Russian Work on Rheology; Thurs 


day morning, sectional meetings, and lec¥ 
ture on Relations Between Stress andj 
Strain in Complicated Systems; afternoon 


lectures on Abnormal Substances and 
Abnormal Phenomena of Flow, an 
Psychophysical Aspects of Rheology; 
evening, informal dinner and entertain 
ment; Friday morning, sectional meet 
ings, and lecture on Rheological Problems 


in Biology; afternoon, lecture on Rheology§ 


in Industry, and communications from 
the Joint Committee; Saturday, and pos 
sibly the following Monday, excursions |! 
sufficient interest is shown. 

Those wishing to present a paper should 
communicate with the first secretary, 
Dr. R. Houwink, Rubber-Stichting, 
Julianalaan 134, Delft, Holland. Manv- 
scripts must not exceed a maximum 
space of 3,000 words, formulas and 
diagrams included, and must be received 
before May 1, 1948. The maximum time 
to be allowed each paper in the sectional 


meetings will be about 30 minutes, and it 


is expected that the speaker will giv’ 
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itmenillll niy a short account of his paper so that 
1. CoM ymple time will be available for discus- 
ferenofilml ion. Reprints of all papers will be 
sisting jrwarded to participants at least a 
ientifigam month in ‘advance of the Congress. 
lation Registration fee will be about $5.00. 


‘Scien The organizing Committee, headed by 
j. M. Burgers, chairman, and Dr. 
Houwink (Rheological Committee of the 
Netherlands Academy of Sciences), con- 
ists of H. Kramers (Netherlands Physical 
Society), A. J. Staverman (Netherlanc's 
Chemical Society), R. N. J. Saal (Section 
of Oil Technics, Royal Institution of 
Engineers), A. van Rossem (Society for 
Materials), and H. C. den Daas, assistant 


secretary. 


The Indiana Academy of Science 
held its 63rd annual meeting, October 
16-18, at Ball State Teachers College, 
Muncie, Indiana. The annual banquet 
land@@l yas held Friday evening, followed by an 
Thal address by J. F. Mackell, president, on 
‘Vena “Graduate Degrees for College Science 
‘48M teachers.” An anonymous donor has 
'Ues## made possible the establishment of an 
cenG@l snnual award to be given in each of two 
sity im sxctions of the Academy for outstanding 
Join work during the previous 5 years. The 
wards will bear the names of past- 
MeN residents. At this meeting Ray C. 
SCG Friesner, head, Department of Botany, 
' OME Butler University, was awarded the John 
eS M. and Stanley Coulter Prize in Botany, 
WSS and J. Paul Scott, formerly of Wabash 
lec College, was grarited the David Starr 
‘n@l jordan Prize in the Zoology Section. 
°° Approximately 100 papers were read at 
an“ the 12 divisional meetings on Friday and 
Saturday. 
By At the close of the business meeting 
” Winona Welch, DePauw University, was 
elected president; Mason Hufford, Indi- 
Mana University, vice-president; O. B. 
Christy, Ball State Teachers College, 
secretary; Donald E. Miller, Ball State 
Teachers College, assistant secretary; 
W. P. Morgan, Indiana Central College, 
treasurer; P. D. Edwards, Ball State 
Teachers College, editor; and William A. 
Daily, Butler University, press secretary. 
The press secretary has announced 
that the 1948 annual fall meeting will 
be held October 28-30 at Indiana Uni- 
versity, Bloomington. 


T. H. Manninen, as the newly ap- 
pointed manager of development, U. S. 
Industrial Chemicals, Inc., will supervise 
all pilot plant and engineering develop- 
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ment activities of the company. Dr. 
Manninen has been with USI since 1937. 


Centro Research Laboratories, 
Briarcliff Manor, New York, have 
recently become associated with Chem- 
isch-Technisch Adviesbureau, Haarlem, 
Holland, which is directed jointly by J. 
Rinse, a leading research worker on the 
continent in the field of organic coatings, 
plastics, pigments, and associated mate- 
rials, and W. Dorst, a specialist in plant 
layout, especially design and the practical 
application of paints and other coating 
materials. The Holland plant has carried 
out extensive studies in the chemistry 
of both raw materials and intermediates 
such as the polymerization, dehydration, 
vinylation, and blowing of linseed, soy- 
bean, tung, oiticica, and castor oils, 
resin modification, chlorination of rubber, 
the formulation of fungicides and preser- 
vatives, and the products of pigments and 
other raw materials. The cevelopment of 
new and interesting products such as 
metal putties, plastic coatings for con- 
crete, and grease-resisting and shrinkage- 
controlled textiles is anticipated by Cen- 
tro as a result of this new association 
with the Dutch concern. 


Recent Deaths 


G. H. Hardy, 80, formerly Sadleirian 
professor of mathematics; University of 
Cambridge, England, died on December 1 
in Cambridge. Prof. Hardy was recently 
named to receive the Copley Medal of the 
Royal Society. 


S. Lawrence Bigelow, 77, professor 
emeritus of general and physical chem- 
istry, University of Michigan, died 
December 3 in West Hartford, Con- 
necticut. 


Wesley G. France, 55, professor of 
colloid chemistry and electrochemistry, 
Ohio State University, died December 4 
of a heart attack. 


Rollins A. Emerson, 74, head of the 
Department of Plant Breeding at Cornell 
University from 1914-1942, and dean of 
the Graduate School from 1925 to 1930, 
died December 8 at Ithaca after a long 
illness. 


Lord Rayleigh, 72, onetime president 
of the British Association for the Ad- 
vancement of Science, emeritus professor 
of physics and chairman of the governing 
body, Imperial College of Science, died 


December 13 at his home near Witham, 
Essex, following a heart attack. 


Earl S. Johnston, 58, chief of the Di- 
vision of Radiation and Organisms, 
Smithsonian Institution, died December 
17 at his home in College Heights, Mary- 
land, after an illness of several months. 


The American Museum of Natural 
History is sending the first major Ameri- 
can expedition to the Cape York 
Peninsula, Australia, in March, for a 
6-month zoological and botanical explora- 
tion. The 1948 Archbold Cape York 
Expedition will be led by Leonard 
Brass, Museum botanist, who has 
already left for Australia, and include 
as party members, G. H. H. Tate, 
curator, Department of Mammals, 
Hobart M. Van Deusen, also of the 
Department of Mammals, and G. M. 
Tate, who will be in charge of transpor- 
tation, and collection of insects, reptiles, 
and amphibians. This is one of a series 
of biological investigations in Australian 
and New Guinea areas conducted by 
Archbold Expeditions, an organization 
established by Richard Archbold and 
affiliated with the Museum. This expedi- 
tion will concentrate on the collection of 
mammals and plants, although amphibi- 
ans, reptiles, and insects will also be sought 
for the Museum’s collections. The group 
expects to discover a number of new species 
of both mammalsand plants. Seecsof palms 
and other ornamental plants will also be 
collected for cultivation at the Fairchild 
Tropica] Garden in Florida. It is believed 
that the most interesting and profitable 
areas for collecting will iie in the northern 
part of the Peninsula, between Coen and 
Somerset. The group will establish a 
series of bases connected by water 
transport on the eastern coast of the 
Peninsula, and will cover not only the 
tropical rain forest areas there, but work 
into the western open Eucalyptus forest 
territory, making it possible to study a 
wide range of biological environments of 
the Peninsula. The plant collections will 
go to the Arnold Arboretum, which is 
giving financial support to the project. 


Electronic engineer and physicist 
positions are available in several 
Federal research laboratories, including 
the U. S. Navy Underwater Sound 
Laboratory, Fort Trumbull, New London, 
Connecticut; Naval Research Laboratory 
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Field Station, 470 Atlantic Avenue, 
Boston; and the Cambridge Field Station, 
Watson Laboratories, Air Material Com- 
mand, 230 Albany Street, Cambridge, 
Massachusetts. Salaries range from 
$3,397 to $8,179 per year. To qualify, 
applicants must have completed (a) 
full four-year college course with major 
work in physics, mathematics, or engi- 
neering science, or (b) at least four years 
of progressive technical experience in 


engineering or physics, or (c) any time- 
equivalent combination of education and 
experience. All applicants for the position 
of physicist must have completed 24 
college semester hours in physics. In 
addition, all applicants must have had 


a from one to four years of progressive 


professicnal experience in the appropriate 
field. Graduate study may be substituted 
for experience up to a maximum of two 
years of experience. No written test is 


required. Full information and applicat; 
forms may be secured from most § 
and second-class post offices, from ,; 


service regional offices, or from the U § 


Civil Service Commission, Washingt; 
25, D. C. Interested persons shculd , 
for Announcement No. 1-34(47), 4 

plications will be accepted unti! 
notice by the executive secretaries 
the Boards of U. S. Civil Service 
aminers at the laboratories named a}jo, 


The Common Cold: A Note Regarding 
Isolation of an Agent’ 


NorMaAN H. Topprnc and Leon T. ATLAS 


Division of Infectious Diseases, 
National Institute of Health, Bethesda, Marland 


For the past few months studies of the common cold have 
been in progress by the National Institute of Health. The 
infectiousness of nasal washings from cases of the disease and 
from laboratory materials has been investigated by intranasal 
inoculations of adult male volunteers? in a nearby correctional 
institution. Attempts to isolate and cultivate an agent or 
agents have been carried out at the Institute. 

On January 13, 1947, nasal washings in sterile ateaall milk 
(1, 4, 10) were obtained from an individual within 24 hours of 
onset of cold symptoms. After laboratory studies to rule out, 
in so far as practical, the presence of dangerous pathogens, the 
unfiltered washings were given intranasally to 5 volunteers 
who had been in strict isolation in the institution hospital 
for 6 days. All subsequent groups had preliminary isolation 
periods of 6-8 days. After an incubation period of from 36 to 
48 hours, all S volunteers developed symptoms and signs of 
minor upper-respiratory infection with considerable variation 
in severity. 

All 5 complained of fatigue, nasal obstruction, and frequent 
expectoration. Three complained also of sneezing, headaches, 
coughing, and burning, watery eyes. Two experienced pro- 
droma! chilly sensations and hot flashes. Objectively, 
hyperemic obstructed nasa] passages, red throats with promin- 


t In this brief paper no attempt is made to review the literature. Some 
previous reports concerning the isolation of a possible agent or agents are 
listed under References (2, 3, 5-9). 

2 Certain criteria have been established for the selection of volunteer 
participation in the study. Volunteers must he healthy, physically fit, 
adult males between the ages of 20 and 40 years, who have given no history 
or physical findings of thronic sinusitis, allergic rhinitis, tuberculosis, or 
recent pneumonia. They must have no history of any respiratory infection 
for the past 6 weeks and no nasopharyngeal abnormalities. 

We wish to acknowledge the generous cooperation of the volunteers as 
well as that of the Department of Corrections, District of Columbia, in 
making its facilities available for the human studies of the common cold. 
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ent lymphoid follicles, and large quantities of postnasal mucy 
for 2-5 days were evident. Slight temperature elevation 
between 99° and 99.6° developed after onset. One volunte 
suffered all the above complaints to a more severe extent, ani 
in addition developed moderate rhinitis, a mild laryngitis fo 
a day, mcderate pharyngitis, episodes of sharp, sticking pain 
substernally for 3 days (X-rays normal), and a temperaturg 
elevation to 102° F. for a day. 


Nasa] washings in sterile skimmed milk taken within 24 
hours of onset of symptoms in this volunteer were inoculatedil 


into embryonated hens’ eggs along with 1,000 units of peni- 
cillin and 1C0 units of streptomycin. 

After two passages by way of the allantoic cavity, there was 
an unusual number of deaths of embryos between the 4th 
and 6th days following inoculation. The fluids from these 
proved bacteriologically sterile, and several substrains were 


established. One of these substrains was tested in the 4th] 
passage in human volunteers and produced a mild illness | 


reminiscent of the original volunteer group. In fluids from the 
Sth egg passage, however, no obvious clinical disease was 
produced. 

A second substrain was passed blindly every 3 days. After 
8 passages allantoic fluids were tested in a group of volunteers 
with a failure to produce disease. 

A third substrain was carried through 4 allantoic passages, 
transfers being made from the 5th to the 7th day following 
inoculation. Occasional embryos died between the 3rd and the 
5th days. After the 4th passage a pool of allantoic fluid, when 
tested in volunteers, produced mild coryza and a slight eleva- 
tion of body temperature. An equal number of volunteers 
given norrral allantoic fluid remained well. Two substrains 


were started from the allantoic fluid pool which produced the 


* Volunteers, hospital] attendants, and the nurse are purposefully kept 
unaware of the nature of the inoculum and the identity of the controls. The 
volunteers frequently are apprehensive for the first 24-48 hours following 
intranasal inoculation. In most contro] groups some mild and transient 
nasal irritative phenomena are observed dusing this period. Between 25 
and 50 per cent of the controls have occasional sneezing and slight nasa! 
obstruction with some hyperemia and swelling of the nasal mucosa. A few 
have complained of a headache. In several controls a brief temperature rise 
has occurred. 
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mild illness. Both of these were tested in groups of 7 human 
volunteers. All 7 in each group developed signs and symptoms 
comparable to the upper-respiratory infections seen in the 
original donor and the first volunteer group. However, in this 
total of 14 volunteers the illness was more severe and of longer 
duration, persisting 7-11 days. After 7-24 hours incubation, 
all complained of dry, irritated throats (without objective 
pharyngitis) and exhibited malaise out of proportion to 
physical findings. Within a few hours nasal obstruction and 
postnasal discharge with frequent expectoration developed 
and remained prominent during the course. All complained 
of frequent supraorbital headaches, moderate sneezing, and 
an infrequent, mild, nonproductive cough. Hoarseness was 
evident in 9, one of whom became aphonic for about 12 hours. 
Nine complained of burning, watering eyes (with mild con- 
junctivitis objectively) and vague chest aches without sig- 
nificant X-ray findings. Intervals of profuse serous rhinitis 
were observed in 5. Early in the illness, 5 complained of chilly 
sensations and hot flashes. Objective signs of pharyngitis, 
lymphoid follicular prominence, hyperemic obstructed nasal 
passages, and profuse postnasal discharge were observed in all. 
Temperatures between 99° and 100° F. occurred at irregular 
intervals in 12 volunteers. No significant urine or white blood 
count changes were apparent. An equal number of controls 
selected at random from among the volunteers received 
normal allantoic fluids with and without chorioallantoic 
membranes at the same time and under conditions identical 
with those receiving infectious material. These men remained 
well and showed no change in diurnal temperature variations. 

Sixth-passage allantoic fluid produced a moderately severe 
upper-respiratory infection of 8-11 days duration in 15 of 16 
volunteers inoculated intranasally. 

Seventh-passage allantoic fluid produced a similar clinical 
disease in 14 of 16 volunteers. No decrease in severity of infec- 
tion has been evident. ss 

To date, 8 groups of volunteers totaling 60 individuals have 
been inoculated with allantoic fluids or fluids plus membranes 
from embryonated hens’ eggs inoculated with the agent. Of 
the 60 individuals, 57 have developed a characteristic syndrcme 
that has been consistent through the 8 groups. Simultaneously, 
8 groups of controls totaling 48 individuals have been inocu- 
lated with noninfected allantoic fluids or fluids plus mem- 
branes. Except for mild, transient, nasal irritative phenomena 
in from 25 to 50 per cent of these, they have remained well. 

The exact nature of the agent, whose presence in the 
allantoic fluids and in macerated allantoic membranes plus 
fluids was demonstrated by producing signs and symptoms in 
the human volunteers, has not been defined. Bacteriological 
cultures of allantoic fluids and of fluids plus macerated mem- 
branes have been sterile in thioglycollate and Casman’s blood 
agar media. Preparations stained by the Giemsa and Mac- 
chiavello techniques, when studied microscopically have failed 
to reveal bodies suggestive of bacteria or the larger viruses. 

The material has so far failed to produce symptorrs in 
several strains of mice, hamsters, rats, cotton rats, guinea pigs, 
and rabbits. Allantoic fluids have failed to agglutinate chicken 
red cells, and the volunteers have shown no rise in antibody to 
either influenza A or B. 

The infectiousness of the materia] is preserved, at least for 
several weeks, when rapidly frozen at —70° C. and stored in 
the frozen state at —50°C, Preliminary electron microscopic 
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observations carried out by R. W. G. Wyckoff have shown 
characteristic particles in some active preparations which 
have not thus far been seen in preparations from normal 
allantoic fluids or from fluids of eggs inoculated with norma] 
fluids. These particles are of the same general size as viruses 
of the influenza type but are readily distinguishable from 
them. 

The substrains have been carried through several additiona! 
serial passages. Deaths of the embryo are quite infrequent, 
and grossly little, if any, change is noted in the embryo or 
membranes. Further testing of the material in human volun- 
teers will be done as well as more extensive laboratory 
investigations. 
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The Effects of Vitamins on Phosphorus 
Metabolism in the Chick Embryo: 


1. Vitamin D and the Utilization of 
Inorganic Phosphorus 


HERMAN BRANSON, Harvey W. Banks, Jr., and 
Louis B. Dopson 


The Graduate School, Howard University, 
Washington, D. C. 


As a preliminary experiment in the biophysical use of 
radioactive and stable isotopes, we have undertaken studies to 
obtain quantitative data relative to the effects of vitamins on 
the metabolism of phosphorus compounds in the developing 
chick embryo. Our initial work has been with vitamin D. 

The biochemical action of vitamin D has been extensively 
studied (/). The most attractive hypotheses as to its mode of 
action seem to be that the vitamin accelerates the conversion 
of organic phosphorus into inorganic (/, 4) or, at least, intensi- 
fies the turnover of phosphorus in the bone (5). This work was 
performed with immature animals. Our experiments indicate 
that the vitamin accelerates the turnover of phosphorus in 
the developing embryo. 

Large brown eggs (New Hampshire) were injected with 
0.1 ml. of an isotonic solution of NaH:PQ, with an activity 
of 639.5 counts/second, or 0.12 microcuries. (The efficiency 
of our Geiger counter equipment, as determined by daily checks 
with the Bureau of Standards sample of Radium D and E, No. 
26, was 9.84 per cent.) A portion of the eggs also received 0.1 
ml. of propylene glycol containing 20 units of vitamin D; 
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another portion, 0.1 ml. of propylene glycol only; and the 
final group, only the NaHPQ,. The eggs were sealed with 
sterile paraffin, marked, and placed in a modified Buckeye 
incubator with temperature and humidity control. Thirteen- 
day embryos proved convenient for analysis with a relatively 
high (40 per cent) survival rate. 

The viable embryos were lifted with sterile forceps, 
cleaned of adhering membranes, and dropped immediately into 
liquid air. They were ground to a powder in a chilled mortar 
and the powder extracted several times with cold 10 per cent 
trichloroacetic acid followed by extracts with cold 5 per cent 
acid. The scheme of separation followed, with some modifica- 
tions, that of Hevesy, et al. (2). The acid extract was filtered 
into cold, concentrated sodium hydroxide. The resulting 
solution was divided into three parts. From one aliquot we 
determined the average acid-soluble phosphorus compounds; 


TABLE 1 
of phosphorus 
Activity; Counts from 0.1 x8 
ml. of original 
Fractions NaH:2PQ, solution 
Group re- | Group re- ’ 
ceiving P* | ceiving P* 
and vitamin! and propy- 
D lene glycol y 
Average acid soluble......... ; 0.530 0.522 0 633 
Adenosine P + inorganic P..... 8.12 4.00 2.18 
Creatine P + inorganic P........ 4.15 3.64 3.32 
Phosphatide P...............-.--.| 2.33 1.65 0.825 
Residual P (nucleoprotein)... ... | 3.02 2.10 0.285 


P* = in NaH2PO.. 


the second aliquot was precipitated with 25 per cent barium 
acetate at pH 6.5, the precipitate was washed with dilute 
barium acetate, centrifuged, and a part dissolved in cold nitric 
acid. The solution was treated with ammonium molybdate 
reagent. This precipitate consisted of the inorganic phosphorus. 
The remainder of the barium acetate precipitate was ashed and 
the phosphorus determined. This fraction consisted of inorganic 
phosphorus plus adenosine phosphorus. The third aliquot was 
hydrolyzed with normal] hydrochloric acid and 0.1 normal 
ammonium molybdate for 30 minutes at 40° C. The phosphorus 
released from the organic compounds precipitated. This 
fraction consisted of inorganic phosphorus plus phospho- 
creatine. The residue from the acid extractions was treated 
with an alcohol-ether mixture. The filtrate contained the 


phosphatide phosphorus, and the residue gave the so-called 


residual phosphorus containing mainly nucleoprotein phos- 
phorus. 

The phosphorus was determined in a Coleman junior 
spectrophotometer at 650 my, according to the procedure of 
Kitson and Mellon (3). 

A summary of our results is given in Table 1. Detailed 
analyses for each embryo and for anatomical parts of 18-day 
embryos will be presented at a later date. 

Our data reveal that the group of 6 embryos receiving the 
P* and vitamin D shows a higher specific activity for all 
fractions except inorganic P and the average acid-soluble P 
than the group of 5 embryos which received P* and propylene 


glycol and the 2 embryos which received only P*. The inorganic 
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phosphorus value for the second group is inordinately high 
but we can discover no contamination or error. These averag 
values support the contention that vitamin D accelerates t} 
over-all metabolism of inorganic phosphorus in the developiy 
chick embryo. The effect is most marked in the adenosind 
creatine, and phosphatide phosphorus fractions. Our data q 
not show any marked influence of vitamin D on the specif 
activity of the inorganic phosphorus fraction. 
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Streptomycin Therapy in Experimenta! 
Tuberculosis of Guinea Pigs Infected 
Intracerebrally With Virulent 
Tubercle Bacilli' 


W. STEENKEN, JR., and EMANUEL WoOLINsk\ 


Trudeau Research Laboratory, 

The Trudeau Foundation for the Clinical and 
Experimental Study of Chronic Respirator) 
Disease, Trudeau, New Y ork 


Up to the present time published data is not available con 
cerning the effect of streptomycin in animals infected intra. 
cerebrally with virulent tubercle bacilli. The following is a 
preliminary report of such an experiment. 

Twenty tuberculin-negative female guinea pigs weighing 
between 800 and 1,000 grams each were inoculated intracere- 
brally with 0.05 cc. of a culture containing 0.0001 mg. (dry 
weight) of a 7-day growth of H37Rv organisms in Tween-albu- 
min liquid medium of Dubos (/). A small drill hole was made 
through the posterodorsal part of the skull, just to one side o/ 
the midline, and the organisms introduced by means of a tu- 
berculin syringe and a 4” No. 26 gauge hypodermic needle. 

Ten animals were kept as untreated controls; the other 10 
were started on streptomycin? treatment immediately alter 
inoculation. They were given 4,000 yg at 7:30 A.M., 12:30 
P.M., and 5:30 P.M., and 6,000 yg at 10:30 P.M., or a total 
of 18,000 ug/day. The drug was given either intramuscularly 
or subcutaneously. 

During the third week after infection, both treated and con- 
trol animals began to show signs of brain damage manifested 
by paralysis of the hindquarters, loss of equilibrium, and 
occasional convulsions upon stimulation. The control animals 
began to succumb on the 17th day, and all except one were 
dead by the 22nd day. The latter animal died on the 92nd day 
and developed incredsing paralysis of the hindquarters for one 
week prior-to death. 


1 This work was done under a grant-in-aid from the U.S. Public Healt 
Service through the American Trudeau Society Streptomycin Program. 

2 Streptomycin was supplied through the courtesy of Dr. James Carlis'¢, 
of Merck and Company, Rahway, New Jersey. 
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On the 22nd day, at which time most of the treated animals 
sere exhibiting the signs described above, the dose of strepto- 
nycin given to them was doubled, so that the animals re- 

36,000 ug/day. Within a few days the treated animals 
gan to show improvement. The convulsive attacks and 
aralysis disappeared rapidly, the loss of equilibrium more 
jowly. Except for two animals which died of intercurrent 
jisease on the 5th and 10th days after infection, the treated 
uinea pigs all remained well thereafter. After the 58th day, 
reptomycin treatment was stopped in one-half the group (4 
yimals), the remainder continuing on treatment. Those ani- 
mals deprived of streptomycin showed a gradual return of 
paralysis of the hindquarters, which became progressively 
yorse until time of death. All 4 animals died from the 98th to 
the 132nd day after infection (an average of 58 days after 
eatment was stopped). 


TABLE 1 
Guinea pig No, | Days of treatment Days of life 

1 None 21 

2 17 

3 92 

4 19 

5 19 

6 19 

7 “ 18 

8 19 

9 22 
10 21 

1 5 5* 
2 10 10* 
3 58 132 

4 58 127 

5 58 109 

6 58 98 

7 173t Living 
8 

9 173t 
10 173t 


* Died of intercurrent disease. 
t As of September 3, still living and being treated. 


The 4 guinea pigs which were kept on treatment are still 
alive and well 173 days after infection. 

All the treated animals responded to 5 per cent Old Tubercu- 
lin when tested intracutaneously 40 days after infection. The 4 
remaining pigs are still skin positive at the time of writing this 
report, but the intensity of the reaction is declining. A sum- 
mary of the time of death in relation to days of treatment is 
given in Table 1. 

This experiment demonstrates that streptomycin ad- 
ministered intramuscularly or subcutaneously can effect inocu- 
lation tuberculosis of the brain in guinea pigs and cause im- 
provement in the peripheral manifestations of such a lesion. 

Previous experience in this laboratory has shown that an 
inoctlum of attenuated or heat-killed tubercle bacilli equiva- 
lent to the infecting dose used in this experiment is not suffi- 
cient to produce skin hypersensitivity in guinea pigs. The 
results set forth in this paper, therefore, indicate that multipli- 
cation of the infecting organisms must have taken place in the 
guinea pigs despite the presence of streptomycin, and that it 
was only when the mechanisms of acquired immunity of the 
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animal came into play that the disease was held under control 
by the drug. Further data on this subject will be reported from 
this laboratory (2). 

The intracerebral method of infection offers a rapid means of 
testing the in vivo effect of antituberculosis drugs. 


References 


1. Dusos,R.J. Proc. Soc. exp. Biol. Med., 1945, 58, 361. 
2. STEENKEN, W., Jz., and Pratt, P.C. Amer. Rev. Tuberc, (To be pub- 
lished.) 


“Acid Phosphatase” Reactions in 
Peripheral Nerves' 


G. W. BARTELMEz and Sytv1a H. BEeNsLEY 


Hull Laboratory of Anatomy, 
The University of Chicago 


The methods developed by Gomori (4) to reveal phospha- 
tases in tissues have produced striking differentiations and are 
important additions to histologic technique. There is, for 
example, no simpler or more specific method for demonstrating 
the axis cylinders of nerve fibers than the acid phosphatase 
method following acetone fixation. The interpretation of the 
reaction, however, has presented difficulties so far as the 
nervous system is concerned. Heinzen (5) compared the acid 
phosphatase activity in the central and peripheral stumps 
of a series of transected nerves by standard biochemical 
methods and found increased activity in both stumps as 
compared with normal nerves. Histologic sections prepared by 
the Gomori method, on the other hand, showed a feeble reac- 
tion in the peripheral stump at a time when both stumps ex- 
hibited great activity in vitro. He suggested that the peripheral 
stump had suffered greater loss in staining capacity than the 
central between the time of removal of the tissue and the 
mounting of the sections. 

Bodian (3) found the acid phosphatase activity in central 
stumps of transected nerves twice that of normal nerves and 
that of peripheral stumps 6 times as great. These biochemically 
determined differences could not be seen in sections prepared 
by the Gomori method. Bodian and Flexner then showed 
“that every step in the preparation of the histological sections 
for histochemical study sharply reduces the phosphatase 
activity as determined with the biochemical method.” 

We have studied the Gomori acid phosphatase reaction in 
peripheral nerves which had not been subjected to all the 
insults of histologic technique. Acetone-fixed nerves were 
teased in 80 per cent alcohol and transferred to the glycero- 
phosphate-lead reagent buffered at pH 4.8 with molar acetate. 
After 2-18 hours at 38° C. they were washed thoroughly in 
distilled water and the lead visualized with ammonium 
sulphide.? Under these conditions the peripheral sturrp of a 
cat’s sciatic nerve 16 days after transection appeared to the 
naked eye to be as intensely stained as the central stump. 
Under the microscope the normal fibers of the latter showed 
the usual precise staining of the axones; as in the normal 
controls, nuclei could rarely be demonstrated. Peripherally, 
where invasion of regenerating fibers had been prevented, all 

1 Aided by a grant from the Dr. Wallace C. and Clara A. Abbott 
Memorial Fund of The University of Chicago. 


? Rinsing with 1 per cent aqueous acetic acid before the sulphide did not 
materially alter the picture. 
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types of nuclei reacted strongly, as did the degenerating re- irregularly over the larger myelinated fibers, thanks to a! 
mains of axones and myelin. The neuroma presented the same ___ staining of small granules. Fig. 1 shows a Schwann cell , 
picture with many nuclei and, in addition, had the regenerating 14 hours of incubation. 
fibers differentiated in all detail. When strands of these same We have obtained this result in various normal nerves 95 i: al 1 
nerves were extracted with distilled water either before or after cat, rabbit, rat, guinea pig, macaque monkey, and man) 7? ane? | 
the glycerophosphate-lead treatment, the nuclei were the promptness and regularity with which the Schwann cells oe re 
4 
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hing to 
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Frc. 1 Photomicrograph of ce!l of Schwann, viewed from above, showing stained granules in nucleus and cytoplasm. The cell appears irregularf ated by 
branched. (From a bit of fresh sciatic nerve of a kitten placed directly into the glycerophosphate-lead reagent and incubated for 1} hours. Photograph¢ lead is vi 
by R. D. Bensley from a teased nerve mounted in glycerine. (X 2,000.) sous solu 
{dry ice 
first to suffer. After extractions of 16-24 hours, which left the the nuclei of other sheath cells react suggest that we art A ~ 
axones stainable, the nuclei no longer reacted at all. There is dealing with a highly specific reaction. There is no differentia serophos] 
thus a differential susceptibility to washing with water which _ tion if glycerine is substituted for the glycerophosphate, if thal ,. inten: 
appears to be greater in paraffin material cut into thin sections, fresh tissue is boiled for 5 minutes in distilled water,‘ or j » all nuc 
such as Heinzen used, than it is in strands of teased fibers. NaF is added to the reagent in a concentration of .005 M. If, 1906 I 
The water extractions provide an explanation of his dis- the reactions in fresh tissue are indeed indications of intra@M..-a} te: 
crepant results. They indicate that both enzymes and lead cellular phosphatase activity, there is no reason for concluding, than < 
phosphate can readily be removed from the tissue. This would __ that the various observed granules are actual sites of enzymatiGi. |; ewi 
sot the 
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‘ertain f 
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Fic.2 Schwann cell in profile showing anastomosing ce!l processes which, when viewed on edge, appear as dark lines. (From the same nerve as Fig. ! foplasm, 
but incubated for 23 hours. Drawn by Agnes Nixon from a teased preparation in glycerine. (X 620.) p the g' 
eraceto 
necessarily mean that both can move about freely within the _ reactions. The reaction requires at least 25 minutes to attain Bib oct rea 
tissue and that the Gomori method cannot be relied upon to microscopic visibility, and this affords ample time for the treezin 
furnish evidence as to the localization of acid phosphatase shifting of both enzymes and lead phosphate within the Biwvier. ( 


activity within the cell. 

When acetone fixation was omitted and bits of fresh normal 
nerves were snipped off and placed directly into the glycero- 
phosphate-lead reagent, the microscopic picture differed 
significantly in that the various types of nuclei were the dom- 
inant features. In the course of 25 minutes incubation at 38° C. 
an occasional nucleus appeared, and some cytoplasmic granules 
of the Schwann cells were sharply stained; a few nucleoli were 
darker than other structures. By 45 minutes practically all 
nuclei of sheath cells appeared filled with granules of uniform 
size, smaller than the nucleolus, which was darker. The cyto- 
plasm of the Schwann cells could be followed as it spread 
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protoplasm. In this connection the findings of Owens and Hjmyma 

Bensley (7) on the drift and segregation of colloid particles HB) of th 

in cells are particularly significant. We are 
In the cat the cytoplasm of the Schwann cells develops 4 Bibpheral 

dark tinge in addition to the granules in the course of 18-24 Biohate 

hours of incubation. Cells such as those of Figs. 1 and 2 are 

present on every myelinated fiber midway between the nodes | 


of Ranvier. The pictures resemble those obtained by Nemilofi HMjtwsury 
BENSLEY 


3 We are indebted for the human material to D. B. Phemister and Alex BODIAN, 
Brunschwig. 81. Li 
4 This method of destroying phosphatase activity was suggested to us OMORL, 
by W. L. Doyle. Heinze? 
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in spinal root fibers of the cat stained intravitally with 
pylene blue. In our material it is occasionally possible to 
bw the cell processes to the nodes, where there is usually an 
ynulation of cytoplasm studded with fine granules. 
jous appearances like the spiny bracelets of Nageotte are 
ytimes differentiated. In time, the nuclei become opaque 
fig. 2) through the enlargement and fusion of the granules. 
ijother phenomenon appears in the fresh tissue, and as 
nptly as the staining of the sheath cells. The ends of the 
ges react intensely where they were injured by pressure or 
dectrical changes induced by metal instruments in the 
tissue. Similar reactions to injury occur with methylene 
yin living animals (2). The lead sulphide staining at sites 
injury always occurs after boiling fresh tissues and has 
hing to do with phosphatases. In addition, the normal 
dinated fibers assume a uniform yellow tint, both in fresh 
jboiled material. This is presumably due to a diffuse adsorp- 
sof lead. That it is not due to staining with sulphides is 
cated by the fact that a similar uniform staining occurs if 
kad is visualized by means of a freshly prepared unoxidized 
ous solution of hematoxylin.® 

{dry ice is applied to a living nerve in situ, all axones are 
© ar@@iveled. When the frozen tissue is gradually thawed in chilled 
‘UAE erephosphate-lead reagent and then incubated, all axones 
it thy as intensely stained as in acetone-fixed material. In addi- 
Or 1M. all nuclei react as in fresh tissue. 
M. 1G, 1906 R. R. Bensley (J) showed that the supposed histo- 
nical test for organically bound phosphorus was nothing 
dling than a staining reaction. The Gomori phosphatase reac- 
AiG; likewise involve substitutions; the substance visualized 
st the substance sought. Adsorption and diffusion may 
y significant roles. Until it has been shown that they do not, 
specificity of the reactions must remain in doubt. It may 
that both boiling and fluorides do more than merely inhibit 
ymatic activity. 
‘ertain findings indicate that the histologic acid phosphatase 
vtions are unreliable: (1) Both enzymes and lead phosphate 
ibe leached out of, and hence moved about within, fixed 
ues. This deprives the method of value for the localization 
mzymatic activity. (2) All nuclei and the Schwann cell 
plasm react promptly when fresh nerves are placed directly 
» the glycerophosphate-lead reagent. This does not occur 
_ Br acetone fixation. (3) The axones of fresh myelinated fibers 
HD Mot react unless they have been injured. Axones shriveled 
he freezing or acetone react strongly except at the nodes of 
2 (4) The reaction of injured tissue after the destruction 
© Bnzymatic activity shows that under certain conditions the 
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S HP of the reagent can be specifically adsorbed. 
We are continuing our efforts to obtain differentiations ir: 
4 Bipheral nerves with reagents which simulate the glycero- 


4 ysphate-lead reagent but which contain no phosphate. 
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Polydactyly and Limb Duplication 
Occurring Naturally in the Tiger 
Salamander, Ambystoma tigrinum 


Davin W. BisHor! and Ropert HAMILTON | 


University of Colorado 


Few cases of polydactyly and limb duplication occurring 
in nature in Ambystoma have been reported in the literature 
(8). On the other hand, limb duplications tollowing trans- 
plantation procedures in the laboratory are very well known 
from the werk of Harrison and his students. Such anomalies 
may result from a variety of operative treatments, including 
the division ot the limb rudiment (//), orthotopic and hetero- 
topic limb transplantations (2, 3, 5, 7, 9, 12), and induction 


of supernumerary limbs by implantation of foreign tissue (/, 4, _ 


6). The experimental production of limb duplications by me- 
thods other than transplantation techniques is still an unex- 
plored field. 


TABLE 1 
POLYDACTYLY AND Duptications In Ambystoma ticrinum* 
Ani! Left hind limb Right hind limb Remarks 
2 | Normal 8 digits Metamorphosed 
3 | 6 digits 6? 
4 | Normal 
5 | Main limb with 6 dig- | Main limb normal; 
its; extra limb with small extra limb 
12 digits with 2 digits 
6 | 8 digits 8 digits 
7 | Normal 7 digits plus 1 very | Questionable mirror- 
small bud image symmetry 
8 | Main limb with 7 | 8 digits Questionable mirror- 
digits; extra limb image symmetry 
with 7 digits 
9 | 6 digits 6.) 
10 | Normal 
11 | 6 digits 
12 9 9 
13 | Normal i 
14 | Main limb normal;|7 “ 
exira limb with 7 
digits 
15 | 6 digits a. 
419 * Main limb and exira 
limb fused with a 
total of 14 digits 
21: ™ 6 digits plus 1 small} Metamorphosed 
bud 
18 |} 6 plus 2 buds | 6 digits 
20 | Normal 
21 | 6 digits Normal 


* Animals2 through 18 collected as larvae, 1946 (117-144 mm. in length); 
20 and 21 collected as adults, 1947. 


The anomalies reported here in the tiger salamander, A mby- 


stoma tigrinum, represent the first recorded case of mass poly- 
dactyly occurring naturally. The abnormal animals were 
collected in Muskee Lake (altitude, 8,300 feet) approximately 
15 miles west of Boulder, Cclorado. This and the surrounding 
lakes have been extensively studied in recent years, but the 
first polydactylous individuals were found in October 1946 
(17 larvae) and in April and May 1947 (2 adults). The per- 


1 Now at the University of Illinois, Department of Zoology. 
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centage of abnormal individuals collected in the fall of 1946 
was extremely high—of 19 animals collected, 17 showed poly- 
Gactyly and li nb duplication in some degree. 

The abnormalities range from one extra digit to a complete 
extra appendage with supernumerary toes. The condition is 
found in both sexes, on either one or both sides of the animal, 


Cc d 


= 

Fic. 1. Polydactylous hind limbs of A. tigrinum (2X): (a) normal left 
limb, spec. #10, dorsal view; (b) 8-toed right limb, spec. #10, ventral view; 
(c) extra polydactylous left limb, spec. #8, lateral view; (d) left limb dup- 
lication, spec. #5, ventral view. 


and is always limited to the hind limbs. A summary of the ab- 
normalities occurring in larvae and adults collected both 
seasons is presented in Table 1. Outline drawings of polydacty- 
lous and duplicated limbs from three larvae are shown together 
with a normal limb for comparison (Fig. 1). The anomalous 
condition is not altered by metamorphosis of the animals from 
the larval to adult stage. Pigmentation of the extra digits is 
normal, and they appear in most cases to be fully functional. 
However, the supernumerary limbs seem ty be more of an en- 
cumbrance than an advantage to the salamanders. 
Polydactyly and limb duplications induced by transplanta- 
tion methods usually show mirror-image symmetry between 
the supernumerary and the normal limb, although asymmetrical 
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exceptions have been noted, particularly by Swett (J0). This § 


symmetry holds for duplications in both the dorsoventral anq 
the anteroposterior planes and is due, according to Harrisoy 
(6), to the development of more than one growth center, the 


main center reversing the symmetry of an adjacent center, |; § 


is of significance to point out that in the naturally occurring 
polydactylous series noted in this paper there are only two 
cases—and they are doubtful—of mirror-image symmetry (Fig 


2). The right hind limb of animal #7 has 7 well-formed toes § 


plus a small bud, and we may be dealing with a duplication jp. 
volving a reversal of symmetry. In animal #8 the super. 
numerary left limb can be interpreted as dorsoventral mirror. 
image symmetry, with, however, considerable modificatioy 
due to different growth rates of the several digits. These two 
cases of questionable mirror-image symmetry are exceptions 


p 


p 


Fic. 2. Possible mirror-image symmetry in limb duplications: (a) 
anteroposterior symmetry in right limb of spec. #7; (b) dorsoventral sym- 
metry in extra limb of spec. #8 (p-p’ represents the plane of symmetry). 


in the present series; most of the limbs show no such symmetry 
but rather appear to have added extra digits in series, adjacent 
to digit #5, as clearly shown in the right hind limb of specimen 
#10. (Fig. 1b). 

Investigations of these polydactylous salamanders are in 
progress to determine the nature of the genetic background 
and those environmental factors, e.g. cold shock, which might 
have contributed to the widespread occurrence of these anoma- 
lies within a limited Ambystoma population. 
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Antibiotic Activity of Subtilin and 
Streptomycin in the Presence of BAL’ 
HAMILTON H. ANDERSON and YIN-CH’ANG CHIN? 


Pharmacological Laboratory, University of California 
Medical School, San Francisco 


The sulfhydryl groups in enzymes have been stressed by 


® ome authors as responsible for the attack of antibiotic (4) and 


metallic antiseptics (9) on microorganisms as well as for the 
ysenic poisoning of mammalian tissues (/). The inactivation 
{ antibiotic substances by sulfhydryl compounds in certain 
cases (6, 7) and the effectiveness of using BAL as an antidote 
to arsenic and other heavy metal poisoning (3, 11, 14) gave 
support to this postulation. 

BAL (2,3-dimercaptopropanol), a simple compound with 
two sulfhydryl groups, has been reported by Johnson, et al. (12) 
to be able to inactivate bacitracin, an antibiotic produced by a 
strain of B. subtilis. Subtilin, which is also produced by a strain 
{ B. subtilis, has an antitubercular activity in vitro comparable 
to that of streptomycin. This property of subtilin is being 
carefully studied in this laboratory. Chin (5) has reported that 
sodium chloride does not alter the antibiotic action of subtilin. 


synergistic with subtilin in bacteriostatic action on all strains 
of mycobacteria studied but not on M. lysodeikticus. The 
antibiotic action of streptomycin was affected in various ways. 
The bacteriostatic activity against pathogenic mycobacteria 
was potentiated, though not as remarkably as in the case of 
subtilin, whereas against the nonpathogenic strain #599 its 
action was not affected. Streptomycin was inactivated in the 
presence of BAL against M. lysodeikticus. 

The mechanism of synergism between subtilin and BAL 
is entirely unknown. A similar potentiation, though to a lesser 
degree, of the action of streptomycin against a pathogenic 
mycobacterium is remarkable and may reflect that BAL itself 
acted somehow on the organisms so that they were rendered 
more susceptible to antibiotics. 

Shwartzman (/5) has reported synergism between methion- 
ine, methionine sulfoxide, and threonine and penicillin and 
suggested that these amino acids reverse the action of other 
antagonistic substances. The same explanation is unlikely and 
not applicable to the case of BAL, which potentiates both 
subtilin and streptomycin similarly. 

BAL has been known to attack enzyme systems (/7). Is it 
possible that some enzyme systems of mycobacteria are sus- 
ceptible to BAL? Since BAL has a structure very similar to 


TABLE 1 
Errect or BAL on rae Bacreriostatic LEVEL or SUBTILIN AND STREPTOMYCIN 
Effective level of subtilin Effective level of streptomycin C - 
Organism BAL 
with BAL without BAL with BAL without BAL 
Pathogenic M ycobactcrium 
wha 1:32 XK 106 1:2 XK 106 1:32 K 106 1:3 X 106 1:10 
1:64 X 106 1:4 X 106 1:64 K 106 1:16 K 105 
1:128 106 1:32 X 106 1:64 X 106 1:32 XK 106 1:10 
Nonpathogenic Mycobacterium #599....... 1:16 X 1065 1:8 X 105 1:32 K 16 1:32 K 10 1: 108 
Micrococcus lysodeikticus 1:16 X 10? 1:16 X 107 1:2 X10 1:8 10 | 1:10¢ 


Since Loo, et al. (13) and Berkman, ef al. (2) have reported that 
sodium chloride antagonized the antibiotic action of strepto- 
mycin, which was dissimilar to the case of subtilin, it is of 
interest to know whether sulfhydryl compounds which have 
been known to inactivate streptomycin (7, /6) affect subtilin 
similarly or dissimilarly. While experiments on other sulfhydryl 
compounds are still in progress, the study on BAL has brought 
about interesting results. 

This study has been made upon four strains of M ycobac- 
rium, two human strains (H37Rv and R1), one bovine, and 
one nonpathogenic fast-growing #599, and a strain of Micro- 
coccus lysodeikticus. M. lysodeikticus was cultured in beef-heart 
infusion medium, and tests were also made in the same medium. 
Mycobacteria were cultured and tested in Dubos medium (8). 
Since BAL at a dilution of 1:10,000 has been found to inhibit 
the growth of mycobacteria, a dilution of 1: 100,000 was used. 
The results, as shown in Table 1, indicate that BAL was 


1 The authors are indebted to the Biochemical Division, Western Re- 
gional Research Laboratory, U. S. Department of Agriculture, Albany, 
California, for the supply of subtilin; to Eli Lilly & Co., Indianapolis, 
Indiana, for the supply of streptomycin and partial support of the work. 

? Lilly Research Fellow in Pharmacology. 

* H37Rv was obtained from the standard culture depot, National Tuber- 
culosis Association; R1, bovine, and #599 strains, from the Lilly Research 
laboratories; M.lysodeikticus, from H. B. Woodruff. 
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that of glycerol, which is utilized especially by pathogenic 
mycobacteria as a source of carbon (/8), and it has been found 
to inhibit the growth of these organisms at 1: 10,000, does it 
mean that Fildes’ theory (10) of biochemical antagonism may 
be extended to the field of nonessential metabolites? Even if 
the action of BAL on a mycobacterium can thus be explained, 
the question of synergism remains to be elucidated. An 
elucidation of this mechanism is practically impossible at 
present when so much about the metabolic processes of myco- 
bacteria remains unknown and is awaiting further study. 
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Inadequate Maternal Nutrition and 
Hydrocephalus in Infant Rats! 


Lut#er R. RICHARDSON and JEANNE DEMOTTIER 


Division of Chemistry, 
Texas Agricultural Experiment Station, College Stction 


Richardson and Hogan (/) observed hydrocephalus in 
infant rats as the result of feeding an inadequate diet to the 
mother. In this abnormality the head is dome shaped and 
greatly enlarged. The brain cavity is filled with serum and 
transmits light readily. In some cases the eyes are abnormally 
small and muscular incoordination usually develops if the 
affected rat survives long enough. 

In order to demonstrate more conclusively that hydro- 
cephalus is caused by a nutritional deficiency it seemed de- 
sirable to produce the abnormality in an unrelated colony of 
rats. The colony at the Texas Station, which has been main- 
tained for more than 10 years without the introduction of any 
new strains, was suitable for such a study. A total of 38 females 
have received Diet A, which is essentially the same in composi- 
tion as that used by Richardson and Hogan. This diet is 
composed of casein (acid washed), 25 grams; Cerelose, 57 
grams; wood pulp, 3 grams; salts, 5 grams;,lard, 10 grams; 
choline chloride,? 0.1 gram; inositol,? 0.01 gram; p-amino- 
benzoic acid,? 0.05 gram; vitamin A, 3,000 I.U.; vitamin D, 
425 I.U.; a-tocopherol,? 2.5 mg.; Menadione,? 2.5 mg.; thiamine 
chloride? 1.0 mg.; riboflavin,? 1.0 mg.; pyridoxine hydro- 
chloride,? 1.0 mg.; calcium pantothenate,? 4.0 mg.; niacin,? 
5.0 mg.; and biotin,? 0.02 mg. 

Some of the experimental females were from mothers which 
received a stock diet and others were from mothers which 
received a synthetic diet, but in every case they received Diet 
A from 28 days of age until the observations were discontinued. 
A female was observed until it was evident that she would 
not produce any additional young. 

A total of 10 young have developed typical hydrocephalus. 
The incidence was 1.5 per cent, or approximately the same 


as that given in the earlier report. None has occurred in the © 


ofispring of females which received a stock diet composed of 


1 Authorized for publication as technical article No. 1057, Texas Agri- 


cultural Experiment Station. 


2 Kindly supplied by Merck and Company, Rahway, New Jersey. 
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natural feedstuffs. The hydrocephalus in 5 of the 10 young was 
identified at birth. It was identified again in these same young 
when they were 10 days old by observing the transmission of 
light through the brain cavity, and finally by autopsy. It was 
not identified in the other 5 until they were about 10 days old. 
Twelve additional young appeared to be hydrocephalic at 
birth, but none of these survived longer than two days, and 
these early identifications have not been entirely reliable. 

Richardson and Hogan observed one case of hydrocephalus 
in the offspring of a mother which received 5 per cent of dried 
yeast in the diet. This observation suggested that a small 
amount of yeast in the diet would furnish very little, if any, 
of the factor which prevents hydrocephalus, and at the same 
time it would supply sufficient pteroylglutamic acid for normal 
reproduction. 

Intestinal synthesis of some unrecognized factor might 
decrease the incidence of hydrocephalus, even though the diet 
itself was low in this factor. The addition of a sulfonamide to 
the diet would decrease this intestinal synthesis and thus in- 
crease the incidence of the abnormality. In order to test this 
possibility 12 femaijes were given Diet B, which is the same as 
Diet A with 2 per cent of dried yeast and 1 per cent of sulfa- 
suxidine substituted for equal amounts of Cerelose. So far, 
these 12 females have produced 92 young and none has been 
hydrocephalic. These data are too insufficient to be conclusive, 
but they indicate that the addition of sulfasuxidine to the diet 
does not increase the incidence of the abnormality under these 
conditions. 


Reference 
1. Ricnarpson, L. R., and Hocan, A. G. J. Nutrition, 1946, 32, 459-465. 


Effect of Flavonols on Clostridium botulinum 


A. A. ANDERSEN and J. A. Berry 


Western Regional Research Laboratory; 
Albany, California 


While conducting experiments on the microbial spoilage of 
vegetables, the authors found that, although asparagus is 
readily attacked by many organisms, it is a poor medium for 
growth of Clostridium botulinum. The thought was entertained 
that the flavonol compound described by Campbell (/) as 
occurring plentifully in asparagus, and subsequently shown by 
DeEds and Couch (2) to be rutin, might be responsible. 
Following the report by Naghski, Copley, and Couch (3) on 
the suppression of Staphylococcus aureus by quercetin, an 
aglucone derivative of rutin, tests were made to determine the 
action of rutin, quercetin, and quercitrin? (a rhammoside of 
quercetin) on Cl. botulinum. Three sets of flasks, each flask 
containing 15 grams of green peas and 15 ml. of corn steep- 
casein medium, were inoculated with a mixture of approxi- 
mately 1,000 detoxified spores of Cl. totulinum, Types A and 
B, per flask. The reaction of the medium was pH 6.60. One 
flask in each set was left untreated as control. Weighed amounts 


1 Bureau of Agricultural and Industrial Chemistry, Agricultural Re- 
search Administration, U. S. Department of Agriculture. 

? Thanks are due F, DeEds, Pharmacology Laboratory, and J. F. Couch, 
Eastern Regional Research Laboratory, Bureau of Agricultural and In- 
dustrial Chemistry, for furnishing quercetin, quercitrin, and rutin for use 
in these experiments. 
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ot rutin, quercetin, and quercitrin were added to give concen- 
trations ranging from 60 to 160 p.p.m. The flasks were heated 
for 5 minutes at 100° C. and incubated anaerobically for 10 
days at 23° C. Sterile filtrates were then prepared and tested 
for toxin by inoculating 0.20-m]l. amounts into mice. 

Rutin in concentrations up to 1,000 p.p.m. did not prevent 
growth of Cl. botulinum or interfere with toxin production. 
Quercitrin was effective only in concentrations of about 1,000 
pp.m. The action of quercetin was, however, well marked, 
amounts of from 80 to 160 p.p.m. in the course of several trials 
preventing toxicity. In one experiment, using corn steep-casein 
medium alone, no toxin was demonstrated in a concentration 
of quercetin of 20 p.p.m. The action is antibacterial, only an 
occasional cell appearing in smears after incubation. 
Concentrations of quercetin as high as 1,000 p.p.m. failed, 
however, to inactivate preformed toxin of Cl. botulinum in 


72 hours. 


The limited action of quercitrin in preventing growth of 
Cl. botulinum in the present experiment may have been due to 
the presence in the sample of a small amount of quercetin. 
Also, it is considered possible that in certain samples of aspara- 
gus enough quercetin may naturally be present to check growth 
of Cl. botulinum. As lately shown by Naghski, Copley, and 
Couch (4), the compound is antagonistic to Brucella abortus 
and Aerobacillus polymyxa as wellas to staphylococci. Whether 
anaerobic organisms in addition to Cl. botulinum are affected 
is at present uncertain. 


References 
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A Flower Marker for Plant-breeding 
Operations 


Cuartes M. Rick 


Division of Truck Crops, 
University of California, Davis 


Wherever controlled cross-pollinations are made on a large 
scale, any simplification of the method of marking flowers is 
desirable. String tags, which are often used for this purpose, 
are tedious to apply, especially to smaller flowers; require 
pencil or ink marking; and are susceptible to weather damage, 
which may even obliterate identification markings. 

The requirements for this type of marker have been met 
economically by small pieces of “Twist-Ems’—a product 
devised for tying plants and for bunching root vegetables, con- 
sisting of a wire strand sealed by a waterproof adhesive between 
two narrow strips of heavy paper. These markers, used here for 
periods of three to five months, have proved to be quite 
weather resistant; moreover, they have been so durable that it 
has been possible to salvage them for satisfactory use in a 
second season. 

When used to tag pollinated tomato flowers, ‘““Twist-Ems” 
are cut into inch lengths. Each piece is folded at one end, placed 
on the flower so that the pedicel lies within the fold, and then 
folded in the same direction at the other end (Fig. 1). The 
second fold serves to lock the first one and thus prevents loss 
of the marker. Any identification markings can be protected 
from weathering by keeping them inside the folds. Although 
firmly attached, the marker wili not prevent further growth; 
the wire of ““Twist-Ems’”’ is so easily bent that it does not con- 
strict the developing pedicel. 

Markers intended for various crosses can be distinguished 
by painting them different colors in fade-proof lacquers. Two 
or more colors can be applied in various combinations to the 
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same marker in longitudinal or oblique stripes, thereby increas- 
ing greatly the number of different identifiable markers. 
Various combinations of letters or numbers (dates if desired) 
can be printed on the strips by means of an improvised rotary 
rubber stamp. The parents of a particular cross combinaiton 


Fic. 1. Diagram of the flower marker placed on the pedicel of a tomato 
flower. 


can then be identified by reference to a key to the color or 
number combinations. 

These markers have been used successfully for tagging flow- 
ers of tomatoes, asparagus, and cabbage as well as in marking 
stems and petioles of particular ages where later identification 
was needed. Many other uses in biological research might be 
found where large-scale marking is required. 
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Mounting of Dermatological Material 
With Synthetic Resins 


Leon GOLDMAN and LESTER MASON 


Hair Laboratory, 
Department of Dermatology and Syphilology, 
College of Medicine, University of Cincinnati 


In order to have available, especially for teaching and in- 
vestigative purposes, permanent mounts of cleared, unstained, 
fungus-infected materials, trials have been made with the 
various mounting materials currently available. Colorless nail 
polish has also been used. To date, one of the most satisfactory 
of these mounting materials has been the Permount (ob- 
tainable from Fisher Scientific Company, Pittsburgh). After 
this report was prepared, the recent work of Barghoorn (J) 
on phenol formaldehyde and viny] resins was found. Permount 


Fic. 1. Some specimens in a dermatological laboratory mounted directly 
in Permount: A.—hair infected with M. audouini (X 700); B.—hair acquired 
canities at zone of depigmentation (X 169); C.—Phthirus pubis (X 35); 
D.—skin infected with M. audouini (X 700). 


has been reported merely as a 60 per cent solution of pinone 
polymers. Without any preparation, the hair or scales of skin 
are put on a slide covered with a thin coating of the solution 
of the resins, covered with a cover slip pressed to remove 
bubbles of air. The solvent may serve to clear the tissue; the 
plastic, to preserve it. The specimens are available for immedi- 
ate examination (Fig. 1). Over a period of a year the specimens 
have shown no discoloration or distortion. The solution has 
been used also to mount satisfactorily Simulium, Pulex irri- 
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tans, Phtiirus pubis with ova, Pediculus capitis and cor por, 
and Cimex lectularius. For the preservation of larger speci. 


mens, the technics of Sando (3), Strumia and Hershey (4 J 


and Kampmeier and Haviland (2) are preferred. 
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Polytetrafluoroethylene for the Prevention 
of “Bumping” From Superheating of 
Boiling Fluids 


H. STANLEY 


Department of Biology, 
Massachusetts Institute of Technolo, 


Polytetrafluoroethylene, recently developed as a commercia! 
plastic under the trade name of “Teflon,” is extremely inert 


chemically, being unattacked by hot or cold acids or alkalis, 


or by chemical oxidizing agents; appears to be insoluble in al! 
aqueous, organic, and silicone fluids; is attacked by molten 
sodium or potassium; is not wet by aqueous fluids or by many 
organic fluids; and can be cleaned in strong acid cleaning 
solutions or in alkali. 

A sample piece of “Teflon” sheeting 0.040 inch thick was 
kindly supplied by the DuPont Company over a year ago 
While cleaning some of the material in hot, 30 per cent sodium 
hydroxide solution it was noted that the solution boiled 
smoothly for many hours without bumping. Since then, small 
bits of polytetrafluoroethylene have been used routinely to 
prevent bumping in boiling fluids. The material has worked 
with uniform success with alkaline and acid solutions except 
as noted below, and with numerous organic fluids, including 
aniline, propionic acid, decahydronaphthalene, morpho'ine, 
ethylene dichloride, chloroform, benzy! alcohol, amy] acetate, 
ethyl alcohol, acetone, and many others. 

It has not been very satisfactory as an antibumping agent 


for Kjeldahl digestions, probably because it floats in this heavy | 


acid mixture. 

It is striking that polytetrafluoroethylene retains its anti- 
bumping action for many hours—probably indefinitely. Pieces 
can be used repeatedly without evidence o/ deterioration. 

One is tempted to theorize that antibumping action is prob- 
ably related closely to nonwetability. Perhaps only an im- 
mersed surface not wet by the fluid brings about a satisfactory 
liquid boundary from which vapor molecules can escape 
readily. This might explain the well-known fact that glass 
beads function as satisfactory antibumpers when freshly added 
to an alkaline solution, when perhaps they are not perfectly 
clean and hence may have surfaces not wet well by water, 
whereas after a short time they cease functioning efficiently, 
presumably after they have been cleaned off by the solution 
and rendered wetable. Polytetrafluoroethylene, however, re- 
tains its nonwetting properties when perfectly clean. 


1 Manufactured by E. I. duPont de Nemours & Company. 


SCIENCE, December 26, 1947 


q 
are 
‘te 4 
Ce 
= 
4 
Re 
q 


the field Neurology... 


(4 


inica- 


on 


are 


Ithese two SAUNDERS BOOKS 
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Gardner’s Introduction to NEUROLOGY 


From his wide teaching experience Dr. Gardner knows very well that 
principles are of prime importance to the student beginning the study 
of neurology. His aim in this new text, therefore, is to explain, to 
clarify, to simplify—and definitely not to ‘confuse with a mass of un- 
related anatomical data and complicated physiological events. He 
presents his material with neatness and dispatch and makes it under- 
standable to the student with a minimum background in biology. 
Basic neuroanatomy is well covered, along with the important physi- 
ological processes and the fundamental relationships of psychology 
to the higher nerve centers. 


By ERNEST GARDNER, M.D., Assistant Professor of Anatomy, Wayne University College of 
edicine, Detroit, Michigan. 336 pages with 113 illustrations. $4.75. New. 


Ranson-Clark’s NEURO-ANATOMY 


This book has been described as the most generally useful exposition 
of neuroanatomy in the English language. It is an almost indispen- 
sable reference source for the pre-medical course and the textbook of 
choice in the freshman or sophomore neurology course in medical 
school. The subject is considered from the dynamic, rather than the 
static point of view—emphasis throughout is on the developmental 
and functional significance of structure. In this way complicated 
anatomical details are made interesting and easy to understand. 

By STEPHEN WALTER RANSON, M.D.., Late Professor of Neurology and Director of Neurological 
Institute, Northwestern University Medical School, Chicago. Revised by SAM LILLARD CLARK, 


M.D., Professor of Anatomy, Vanderbilt University School of Medicine. 532 pages, 614” x 934” 
with 417 illustrations, some in color. $7.75. Eighth Edition. 
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clinging residues. Wastes are then literally swept 
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in 100th’s, up to 18” long). The stainless steel 


PIPETTE 


basket, proof against corrosive reagents, carries 
its load of pipettes undisturbed through every 
stage: cleansing, washing and drying. Requires no 
individual handling, no shifting from container to 
container, practically eliminates breakage and 
chippage. A must for the busy laboratory: let us 
send you Bulletin #6150 giving particulars. 


THE TECHNICON COMPANY 
215 E. 149 St., New York 51, N. Y. 


No fuss or muss... ; 
pipette washing can 
be as easy as this 


WASHER 
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THE 


CARVER LABORATORY PRESS 


USE 


Carver Laboratory Press in use at The 
Williams Manufacturing Company, 
Portsmouth, Ohio. Operator is mold- 
ing tensile and tear test samples. 


Mr. H. L. Gross of the Williams Com- 
pany describes his experience with the 
Carver Laboratory Press: “I have en- 
countered many types of adhesive prob- 
lems, including natural and synthetic 
rubber to various metals during vulcan- 
ization, cured rubber to metal, fabric to 
rubber, etc. In all cases, optimum tem- 
perature, time and pressure require- 
ments were readily and accurately de- 
termined by using small part molds in 


the Carver Press. This was a great 
aid in introducing production tech- 


niques”’. 


STANDARD FOR RESEARCH AND DEVELOPMENT 


jn the development of plastics and chemical products the Carver Laboratory Press has performed 
essential services for 20 years. Small and powerful, it is most useful laboratory equipment for re- 
search and development work. The Carver Standard Accessories, all available from stock, include 

Electric or Steam Hot Plates, Carver Test Cylinders, Swivel Bearing Plates, Cage Equipment, etc. 


Used for quick, accurate press- 
ing tests; research and instruc- 
tion work; testing single cavity 
molds; preparation of samples; 
and even for small scale pro- 
duction. 

The Press is a complete, self- 
contained hydraulic unit. Ac- 
curately controlled pressures to 
20,000 Ibs.; 6-inch gauge is 
rigidly mounted on base. Spe- 
cial gauges are available for low 
pressure work. 


FRED S. CARVER, INC. 12-26-47 


HYDRAULIC EQUIPMENT 
341 HUDSON ST. NEW YORK 14 


Pease send your Catalog—‘“The Carver Laboratory Press.” 
Will this Press do the following.....:................-55 
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BOOKS ON HUMAN BEHAVIOR 
Mind Man Himself” 


Handbook 
Psychiatry 


By WINFRED OVERHOLSER, A.B., M.D., ScD.,; Superitendent, Saint Elizabeths Hos- 
pital; Professor of Psychiatry, George Washington University, Washington, D. C. 

and WINIFRED V. RICHMOND, B.S., A.M., Ph.D., Late Chief, Department of Psychol- 
ogy, Saint Elizabeths Hospital; Late Consultant in Psychology, New Mexico State Department of Welfare. 


In a simple and practical manner, HANDBOOK of PSYCHIATRY presents a lucid sur- 
- vey of the role of psychiatry in modern everyday living. Designed to provide a complete 
picture of action and reaction of man’s mind in the turmoil of the peculiar times we live in. 


Particularly helpful for those whose contacts pertain to the mentally ill, whether directly 
4 or indirectly. HANDBOOK OF PSYCHIATRY stresses the elements of psychiatric study 


e | which will aid the reader in finding a proper perspective for observation of mentaily ill . . . 
4 clears away much current misconceptions surrounding psychiatry. Presented with scientific 
accuracy but definitely designed for those who deal with peop/e. A vivid portrayal of one of 
the most important of the medical specialties. An intelligent approach to the mental ab- 
“i normalities so close to us all. 
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CITY, ZONE, STATE 


Sci 12267 

; J. B. LIPPINCOTT COMPANY i 

1 East Washington Square, Philadelphia 5, Pa. i 

. : Please send me Overholser &? Richmond’s HANDBOOK } 
OF PSYCHIATRY—$4 

252 pages $4 Send C.0.D. CashEnclosed Charge my account 
NAME 

 sTREBT 

i 


J. B. LIPPINCOTT COMPANY PHILADELPHIA, PA. 
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Displays and Demonstrates For You 


by § 


At Booths 79-80-8 1 


This 
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International Science Exhibition le 
New, Exclusive Advancements 
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In the Science of Microscopy 
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ERUPTIVE ROCKS 


by S. JAMES SHAND, Professor of Geology, 
Columbia University. 


This book deals with the origin, composition and 
classification of eruptive rocks, and has a chapter 
devoted exclusively to meteorites. Particular at- 
tention is given to the physical chemistry of rock 
formations, chemistry and composition of the Earth, 
and the relation of eruptive rocks to ore deposits. 
New chapters are: Late-magmatic and Post-magmatic 
Reactions; The Genesis of Pegmatite; Eruptive Rocks 
and Ore Deposits. A good balance is preserved be- 
tween field, laboratory, and geochemical data. Argu- 
ments pro and con are cited to point out the uncer- 
tainties inherent in nearly all petrological problems. 


Third Edition ready in January 488pages_ In press 


Q.E.D. 
HISTORY OF M.1.T. IN WORLD WAR II 


by JOHN E. BURCHARD, Chairman, Board of 

Publication, Massachusetts Institute of Technology. 

This is the story of the wartime contribution of one 
of the world’s most famous technical schools. Dr. 
Burchard’s preface explains the purpose: ‘‘. . . it may 
stand as an example of what the private universities of 
this nation are equipped to do for the future as they 
have steadfastly done in the past. If this point is 
made, the book will have served its purpose.” 


The Foreword is written by Karl T. Compton, 
President of M.I.T. The conclusion, The Institute 
Redeploys for Peace, is by J. R. Killian, Vice Presi- 
dent. This book is from the Technology Press of 
M.LT. 


Ready in April Approximately 292 pages 


Probable price $3.00 


JOHN WILEY & SONS, Inc., 


New Wiley books for study and reference— 


COMPARATIVE PHYSIOLOGY 


by BRADLEY T. SCHEER, Assistant Professor of 
Biochemistry, University of Southern California. 


Material in this book is organized from more than 
1,000 original papers, to make a study of each of the 
major animal phyla. The phylogenetic method is 
used throughout. Each section gives for a single 
phylum material on nutrition, feeding, digestien, 
circulation, respiration, metabolism, excretion, regu- 
lation of the internal environment, and the neuro- 
muscular system. Important ecological and evolu- 
tionary developments are discussed in summaries of 
each chapter. 


Ready in February Approximately 549 pages 
Probable price, $5.50 


PREPARATION AND CHARACTERIS- 
TICS OF LUMINESCENT MATERIALS 


Prepared by a staff of 29 contributors, under the 
auspices of the National Research Council. 


Some of the nation’s leading scientists and engi- 
neers have contributed to the compilation of this 
book. A very few of the subjects covered are: 
preparation of sulphide and selenide phosphors, of 
phosphors containing oxygen and fluorine; constitu- 
tion and structure of phosphors; studies of electron 
traps in phosphors; storage and release of light by 
phosphors; rate processes in the luminescence of 
solids; absorption, storage and release of light by 
infrared-sensitive phosphors. A general discussion 
of the subject is included, and more specialized dis- 
cussions are given at the end of each paper. G. R. 
Fonda, General Electric Company, and Frederick 
Seitz, Carnegie Institute of Technology, are the ed- 
itors of this volume. 


Ready in April Approximately 424 pages 


Probable price, $6.00 


440-4th Ave., New York 16, N. Y. 
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De you tnow about these 


3 CONVENIENT 
LABORATORY PRODUCTS? 


This FREE BOOK 


ean save you MONEY 


UNDAN 


TABLE OF CONTENTS 


re Vitamin-Free Casein Hydrolysate ......... 5 
Salt Mixture No.2—U.S.P.XIl.......... 6 


Vitamin A Test Diet-—U.S.P.Xl}......... 7 
Rachitogenic Diet No. 2—U.S.P.XIl ....... 7 
Vitamin B Complex Test Diet... ........ 8 
Yeast Supplement Solution. ........... 9 
ts Basal Medium Stock Solution. .......... 10 RAIN 


WRITE FOR GBI 
Booklet 4677 which 
lists a wide range of 
ready-to-use prod- 
ucts for nutritional 
investigators. 


96 PAGES OF VALUABLE DATA 
AND PRACTICAL RECOMMENDATIONS 


- You’ll use this handy reference book many, 

A many times. Gives theory and application of 

“d pH, Chlorine and Phosphate Control in 34 dif- 

3 ferent industries. Tells you how you can cut 

testing time to the minimum ... and secure 

accurate determinations. 

3 Completely illustrated and described are the PSYCI 
Taylor Comparators which permit you to make 

2 some determinations in as little as one minute. 


SAVE TIME, TROUBLE 
AND EXPENSE 


It is often costly and inconvenient to 
prepare in small quantities the materials 
“i required for laboratory research. GBI 


SEE YOUR DEALER TODAY OR WRITE 
DIRECT FOR YOUR FREE COPY 


All Taylor Liquid Color 


products, suitably packaged and economi- — 
cally priced, are offered as aspecial ser- 

a) vice to private investigators, as well as for 


Bs use in large scale biological procedures. 
Try them in your laboratory. 


a GENERAL BIOCHEMICALS 

INCORPORATED “ATE RONCERS FORCE Bh @ALTIMORE.4 
60 LABORATORY PARK CHAGRIN FALLS, OHIO A16 RODGERS ‘, 
10 
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McGRAW-HILL BOOKS 


UNDAMENTALS OF HUMAN REPRODUCTION 


By Evitn L. Porrer, M.D., Department of Obstetrics and Gynecology, School of Medicine, Uni- 
versity of Chicago. The McGraw-Hill Series in Nursing. 230 pages, $3.50 


Dr. Potter describes, clearly and authoritatively, the most important aspects of human reproduction 
and prenatal development. The illustrations are a unique feature of the book. There are over 100 
line illustrations, all reproduced from original drawings prepared especially for this book by Alvin 
Meyer, F.A.A.R. In addition, there are 13 photographic plates of exceptional quality and interest. 


RAIN CROPS 


By Harouip Kirsy Wiison, The Pennsylvania State College. McGraw-Hill Publications in the 
Agricultural Sciences. 402 pages, $4.00 


A new approach to the subject, in which fundamental principles are given in early chapters, followed 
by specific details. The book presents complete information on the production of the principal grain 
crops grown in the United States. It includes basic fundamentals of botany, soils, insects, diseases, 
growing crops, harvesting, storage, marketing, and plant improvement. 


INTRODUCTION TO MODERN PHYSICS. New fourth edition 


By the late F. K. Ricnurmyer, Cornell University, and’ E. H. Kennarp, formerly of Corneil 
University. International Series in Pure and Applied Physics. 791 pages, $6.00 


In the fourth edition of this widely-used standard text. changes have been made to record the signifi- 
cant advances of the past five years, and to reflect the further changes in perspective on the physical 
scene. , Extensive additions have been made in the discussion of nuclear energy, cosmic rays, etc. 


PSYCHOLOGY OF PERSONALITY. New second editon 


By Ross Staaener, Dartmouth College. McGraw-Hill Publications in Psychology. Ready in spring, 
1948 


A complete revision of this successful text. The theoretical slant has been changed from a point of 
view primarily behavioristic in character to one stressing perception, frame of reference, and the 
inner organization of experience. A new chapter has been added on the Self in personality 


organization. 
Send for copies on approval = 
McGRAW-HILL BOOK COMPANY, INC. = 
330 West 42nd Street New York 18, N. Y. McGRAW-HILL 
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CREEP TEST INSTRUMENTS TELESCOPES 


STRE REFRACTOMETERS ¢ MICROMETER SLI 
TOOLMAKER MICROSCOPES COMPARATORS Gaertne CATRETOMETERS OGRAPHS CAL BENCHES SPHEROMETERS, SPECTROSCOPES © 
PHOTOBLASTICITY RISCOPES © MICROSCOPES © SPECTROCRAPHS + POLARIMETERS © MONOCHROG 


@PTICAL INSTRUMENTS SPECTROMETERS 


SPECTROPHOTOMETERS 


For the analysis and standardization of color and colored products, and other s 
cialized applications requiring versatile equipment. Assemblies for both reflection 
and transmission measurements. 


Write for Bulletin 142-74 
THE GAERTNER SICENTIFIC CORP. 


1204 WRIGHTWOOD AVE. CHICAGO 14 @ U.S.A. 


ALETT 
ELECTROPHORESIS 


CUSTOM MADE 


SOLE MANUFACTURER IN 
UNITED STATES OF ELECTROPHORESIS 
APPARATUS AND CELLS 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. © 
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POWDER 
METALLURGY 


By PAUL SCHWARZKOPF 


This important new book for metallurgists is, 
in effect, the revised and expanded notebook 


of one of the pioneer metallurgists—a man 


whose life work has been an integral part of the 
whole scientific and industrial development of 
powder metallurgy. This book contains a 
great deal of invaluable information about the 
industrial processing of metal powders and the 
products obtainable. It also contains a review 
of the theories on which powder metallurgy is 
based. Published October 28, 1947. $8.00 


THE LOGIC OF 
THE SCIENCES AND 
THE HUMANITIES 


By F.S. C. NORTHROP 


In this outstanding treatise on logic and scien- 
tific method, the author conceives logic in the 
broadest possible manner to include any form 
of knowing in religion and art as well as the 
sciences proper. He presents an analysis of 
the different scientific methods of the natural 
and social sciences and the humanities, and 
studies each method in connection with the 
specific content of a specific science. Special 
attention is given to the scientific method for 
solving moral and social problems of value. 
To be published in December. $4.50 (probable) 


THE MACMILLAN COMPANY : New York 11 


DYNAMIC ASPECTS 
OF BIOCHEMISTRY 


By ERNEST BALDWIN 


Containing the essential information which has 
been established in the last few decades with 
the most recent findings in the field, this new 
text covers the fundamental aspects of bio- 
chemistry in a clear and lucid manner. It 
gives a coherent exposition of the entire subject 
as well as a critical account of the facts, and 
gives a clear picture of the various phases of 
metabolism and digestion, and of the relation- 
ship of enzymes to these functions of the 
animal body. 27 tables, 34 figures and 
diagrams. Published November 18,1947. $4.00 


FUNDAMENTALS IN 
CHEMICAL PROCESS 
CALCULATIONS 


By OTTO L. KOWALKE 


This text is designed to give chemical engi- 
neering students an introduction to the in- 
dustrial applications of fundamental chemical 
principles and practice in solving problems 
typical of those arising in the chemical process 
industries. Clearly written and well-organ- 
ized, it ean be used as early as the sophomore 
year, and gives the student a valuable review 
of the important principles of general chemis- 
try, elementary physical chemistry, and: ther- 
modynamics. To be published in December. 
$3.00 (probable) 
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CAROLINA CULTURES 4 Dependable Culture Service 


Protozoa Algae Invertebrates 
Amoeba proteus Chlamydomonas Hydra 
Paramecium Pandorina Planaria 

caudatum 
Stentor Eudorina Aeolosoma 
Vorticella Gonium Dero 
Peranema Volvox Nais 
Class of 25..$2.00; 50..$3.50; 75..$4.75; 100..$6.00 
Paramecium Spirogyra Vinegar eels 

multi micro- 

nucleatum 
Euglena Oscillatoria Rotifers 
Arcella Nitella Daphnia 
Centropyxis Chara Copepods . 
Chilomonas Diatoms Ostracods 


Class of 25..$1.50; 50..$2.50; 75..$3.25; 100..$4.00 
Conjugating Paramecia 


Two separate cultures of opposite mating types of 
Paramecium bursaria furnished per unit. 
Quantity sufficient for demonstration. $3.50 
For class of 25 students.............. 5.00 


CAROLINA BIOLOGICAL SUPPLY COMPANY 


Elon College, North Carolina 


Bacteria and Fungi 


Cultures of more than one hundred species are 
available. 


Five or more cultures, each.......... 1.50 
Drosophila Cultures 
Any of the commonly used strains can be supplied. 
Five or more cultures, each.......... 2.00 


Living Mealworms, Termites, Frogs, Turtles, Mice, 
and Rats. 

Living Water Plants, Liverworts, Lichens, Mosses, 
and Ferns. 


Aquarium and Terrarium Sets 


Sterile Agar Slants, Tubes, and Plates. Preserved 
Specimens, Microscope Slides, Kodachromes, Dis- 
secting Instruments, etc. 


.Exposure Determination 
in Photomicrography 


by direct light measurement in plane of image 


PHOTOVOLT Electronic Photometer MOD. 512 


Also suitable for spectrophotometry, densitometry of spec- 
trographs and X-ray diffraction negatives, measurement 
of lumine«cence and fluorescence, ultraviolet radiation 
and absorption. 
Now available with interchangeable search units, for infra-red, 
visible, ultraviolet as far as 200 millimicrons. 


W rile for literature 
PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


THE MEARL 


14 


| (+) ARGININE 


MONOHYDROCHLORIDE 


XANTHINE 
GUANINE 


Chemicals of Marine Origin 
153 WAVERLY PLACE, NEW YORK 14, N.Y. 


AG 
: 
| 
eed 
i 
ay 
M 
al 
A 
TSF 
4 
7 
= 


Inorganic and 
Organic Chemicals 
Biological Stains 
Solutions 


Chemical Indicators 
Test Papers 

Write for copy of our catalog 


The COLEMAN & BELL Co. 
Manufacturing Chemists: Norwood, O., U.S.A. 


COLEMAN BELL 


Diller. 


PHOTOELECTRIC 
COLORIMETER 


U. PATENT 
Ne. 2232169 


A highly sen- 
sitive, accurate 
Photoelectric 
Colorimeter 
embodying all 
requirements 
with regard to 
optical, electri- 

cal, and engi- 
neering detail. it 
is unsurpassed in its 
simplicity and conven- 
ience of operation. 
The colorime- 
ter is furnished 
with light filters of S 
narrow spectral 
transmission ranges and is available either 
uncalibrated, or calibrated for 37 or 56 


bio-chemical tests. 
WRITE FOR BULLETIN NO. 500 


3718 NORTHERN BLVD. 
LONG ISLAND CITY 1.N.Y. | 


HELLIGE, Inc. 
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| HEADQUARTERS FOR COLORIMETRIC APPARATUS 
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15 


Personnel Placement 


CHARGES FOR CLASSIFIED ADVERTISING 


Regular setting 10¢ a word. Minimum charge $2.50 for each inser- 
tien. A box number counts as 8 words cf the advertisement (e.g. 25 
words plus box number equals 33 words). Make checks payable 
to the A.A.A.S. All insertions must be accompanied by correct 
remittance and sent to the Adv. Dept. A.A.A.S. Please address 
replies as follows: Box number, Scrence, 1515 Mass. Ave., N.W.., 
Washington 5,D.C. 


POSITIONS WANTED 


The California Medical Bureau, Agency for scientific and lay personnel in 
medicine, biology, chemistry, physics and allied sciences, supplies teachers, 
research workers, laboratory dieners, skilled office help. Prompt service. 
Registration free. Your patronage respectfuily solicited. Tae CALrror- 
mia Megpical Burgav, Agency, Arcade Medical Center, 696 Colorado 
Street, Pasadena 1, California. 


Zoologist: PhD Histology, Parasiotology, Embryology. Teaching, research 
experience. Desires research-teaching position. Will attend Chicago 
meetings. Box 143 A, SCIENCE. 


Physiologist: PhD, six years teaching experience serving as associate 
professor and head of department of physiology; several years, research 
appointment in industry with large pharmaceutical company where his 
duties have involved supervision of the editorial department; particularly 
interested in administrative position involving literature organization and 
research; for further information, please write Burneice Larson, Director, 
Medical Bureau, Palmolive Building, Chicago 11. 


Physiologist: AB, MS, PhD (’42, endocrinology), 10 years academic teach- 
ing and research, now industrial literature scientist, desires return to non- 
profit or similar industrial post involving teaching, literature organization, 
editing, or laboratory research, plus time for writing. 33 years old, four 
dependents; organizations, publications. Box 154 A, SCIENCE. 


Botanist: PhD; Age 33. Experience in teaching, USDA and industrial 
research. Research interests: mycology, forest pathology. Desires posi- 
tion combining teaching and research. Will attend AAAS meetings. 
Box 153 A, SCIENCE. 


POSITIONS OPEN 


AGRICULTURAL SCIENTIST 


Man capable of assuming leadership in research group in agricultural 
sciences. Proven ability in plant pathology, horticulture, or 
entomology, and familiarity with related fields is essential. Must be willing 
to undertake the development of new projects. This is an excellent op- 
portunity. Please address replies to Battelle Memorial Institute, 505 King 
Avenue, Columbus 1, Ohio 


Physicist with good classical training and some industrial experience is 
required as a permanent addition to the staff of an industrial development 
department located in Minnesota. Program relates to new and improved 
products from wood and wood fiber. Submit details education, experience, 
references, salary requirements and are. All replies will be care- 
fully considered and will be acknowledged. Box 152 A, SCIENCE. 
Research laboratory technicians, NY-NJ area; women with bacteriological, 
botanical background, interested in germinating fern spores and difficult 
seedlings, sterile culture method. Will interview at AAAS Chicago, 
December 28. Box 142 A, SCIENCE. 


PHYSICISTS, CHEMISTS 
SPECTROSCOPISTS 


With Ph.D. or equivalent needed for fundamental 
research and process development in the fields of 
nuclear physics, stable isotopes and chemistry at 
the electromagnetic plant of Carbide and Carbon 
Chemicals Corporation. Housing available. Ad- 
dress application to: 


Employment department, Y-12, Carbide and Carbon 
Chemicals Corporation, P. O. Box P, Oak Ridge, 
Tennessee. 
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Personnel Placement 


POSITION OREN 


Positions Open: (a) Biochemist trained and experienced in Clinical bio 
chemistry as applied to medical practice to become associated wit 
eighteen-man clinic; Middle Western town of 50,000. (b) Bacteriologj 
to supervise laboratories wero in_ microbiological assay of ant; 
biotics; vicinity New York City. (c) Pharmacologist; senior researc} 
es duties consist of serving as head of division; research departmen; 
arge pharmaceutical company; expansion program; $4500-5500, (4 
Chemist or pharmacist with executive ability to serve as chief chemis 
duties consist of supervising plant pharmaceutical and chemical researc 
including plant canteen and control laboratories; PdD preferred; Fas; 
(e) Associate professor of biological sciences; small college; Southwest, 
(f) Professor in cy; university department of pharmacy; South! 
(g) Young scientist trained in physical chemistry; research department 
large clinic having university connections. (h) Physiologist or psycho. 

st; should be interested in measurement of reactions of people to 
ohysiological stimuli; research department, university medical school: 
4800. ff) Senior pharmacologist and immunologist with special training 
in bacteriology; research appointments, pharmaceutical company; candj- 
dates with PhD degrees preferred; $5200-7800; research involves animal 
evaluation of new substances to be used for pharmaceuticals. S 12-4, 
Bureau, (Burneice Larson, Director) P 


These advertisements will be read by more than 
25,000 scientists 
in all fields. 
Sell your product or services through an advertisement 
in these columns. 


SCIENCE, 1515 Massachusetts Avenue N. W. 
Washington 5, D. C. 


The Market Place 


BOOKS 


WANTED TO PURCHASE SCIENTIFIC BOOKS AND PERIODICALS 


Entire libraries and smaller collections; sets and runs; 
foreign and domestic. 
WALTER J. JOHNSON, 125 East 23rd Street, New York 10. 


Journals, Periodicals, set and runs. Also whole collections purchased for 
J. S. Canner & Company, 999 Boylston Street, Boston 15, Massa- 
chusetts. 


Send us your Lists of 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale 
Complete libraries; sets and runs; and single titles are wanted. 
Iso please send us your want lists. 
Stechert-Hafner, Inc., 31 East 10th Street, New York 3. 


Summary Tables for Comparative Chordate Anatomy 
by Professor Harvey De Bruine 
2nd edition 
35 pages — $1.35 
order from FOLLETT’S MICHIGAN BOOK STORE 
322 South State Street 
Ann Arbor, Michigan 


JUST OFF THE PRESS! 
Dvorine Color Discrimination Screening Test—a pseudo-isochromatic test 


that is 100% effective and instantaneous. Excellent for doctors, schools, § 


and industries. Available in two groups of charts, Aand B. Each bound 
copy only $2.50. Israel Dvorine, OD, 2328 Eutaw Place, Dept. S., Balti- 
more 17, Maryland, 


Wanted: Run of Journal of Genetic chology from 1928-1937. Reply 
Librarian, Bowdoin College, Brunswick, Maine. 


SUPPLIES AND EQUIPMENT 


Syrian Hamsters for Sale. Laboratory and breeding stock. Quantity 
rates. Live delivery guaranteed. Send stamp for reference list of informa- 


tive publications. 
STUDER—Box 233, Vandalia, Ohio 
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The Market Place 


The Market Place 


SUPPLIES AND EQUIPMENT 


SUPPLIES AND EQUIPMENT 


( Amino Acids (natural and synthetic), rare sugars biochemical products 
ind reagents, new pharmaceuticals in stock. Write for complete price list. 
hios Laboratories, 607 W. 43rd Street, New York 18. 


mino acid and protein analysis by microbiologic methods. Hydrolysate 
pobiems. Shankman Laboratories, 2023 S Santa Fe Ave., Los Angeles 
i, Calif. 


yicroscopes. ..B & L Binocular, Metallurgical, Medical; Spencer, Leitz, 
jriss Medical Microscopes. We guarantee. Send for lists. Rasmussen 
Reece, Amsterdam, Y. 


re-Mixed Microbiological Assay Media: Pure amino acids, amino acid 
qandards, biochemicals; consulting, analytical manufacturing chemists, 
yecision analyses, microbiological assays for amino acids and vitamins. 
q ¥. Chemical Company, Ltd., 144 No. Hayworth Ave., Los Angeles 30, 
Calif. 


Abattoir by-product extractives: Contract work solicited. Crystalline 
pancreatic enzymes and precursors; Trypsin, Chymotrypsin (salt free) 
and Ribonuclease. Inquiries invited. orthington Biochemical Labo- 
ratory, Freehold, New Jersey. 


Index of Refraction Liquids for Immersion 
Methods of Microscopy. Stable; non-volatile, cer- 
tified liquids 1.400 to 1.700; high index liquids, 
above 1.80 in preparation. Write for data S47-ND. 


R. P. Cargille, 118 Liberty St., New York 6,N. Y. 


\ 


for Laboratory Use. 


| R. 4, MADISON 5, WISCONSIN 


HOLTZMAN RAT CO. 


Specializing in the Production of High Quality White Rats 


PHONE GIFFORD 7188 


RAW TISSUES 


Desiccated, defatted stable 
powders, processed at body 
temperature in absence of air. 


EXAMPLE 

40° whole pancreas, not an extract. 
1:100 (4 X USP 1:25) Trypsin. 4 X USP 
amylase, 80 X Brit.: P. lipase. Other 
enzymes of pancreas present. Needs no 
activation. Ideal enzymatic product for 
classroom study, experimentation, or 
commercial use. 


Other products processed at 40°C—liver, 
duodenum, heart, stomach lining, kidney, 
spleen, pituitary. 

WRITE FOR CATALOG 


CYTOCHROME C 
For the first time, 
available for 
enzyme workers. 


ge". 


*Patents Pending 


VIOBIN corP., MONTICELLO, ILL.. 


Again Ropresented in U. S.A, 
P. J. KIPP & ZONEN 


of 
Delft, Holland 


FORTUNATELY for science, the factory of this 
renowned concern was undamaged by war. 
P. J. Kipp & Zonen continues to build pre- 
cision galvanometers, microphotometers, ther- 
mopiles, spectrometers, monochromators, and 
other highly specialized scientific instruments 
and apparatus. 

We are now the exclusive representatives for 
Kipp & Zonen in the United States and in the 
U. S. possessions. Accordingly we invite your 
inquiries for their apparatus and are prepared 
to quote prices and delivery. 


— JAMES G. BIDDLE Co. — 


ELECTRICAL & SCIENTIFIC INSTRUMENTS 
* 1316 ARCH STREET + PHILADELPHIA 7, PENNA. 


Sole Agents in U.S.A. for P. J. Kipp & Zonen 
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livery ... each $1.40 


America’s Leading Microscope Repair House 


No. 3B set illustrated ...immediate de- Any make Any model 


DISSECTING 
INSTRUMENTS 
MICROSCOPES 
MICROTOMES 
MICRO SLIDES 

COVER GLASSES 
LENS PAPER 
READING GLASSES 
MAGNIFIERS 


REPAIR SERVICE 
MICROSCOPES 
MICROTOMES 


Other popular sets listed in our catalogue, 
or we shall m.ke up according to your 


specifications. 
COVER GLASSES GRA 


Square only 


Catalogue sent on request. 


5868 Broadway 


No 1 thickness, 22 mm........... $2.75 oz. 


No. 2 thickness, 18, 22 or 25 mm. $2.40 oz. 


THE GRAF-APSCO COMPANY 


AP 


Chicago 40, Ill. 


HABIT SKETCH OF PLANT 


BE 210 


28 West 30th Street 


Size 36” x 50”, cloth-backed 
+ A 
= E announce the publication of four new charts of the 
Nyssco Biology Series. These are as follows:— 
LoMoNUts NAL, SECTION OF BE 35 Symbiosis. Illustrations in both the plant and animal kingdoms. 


MATURE FRU. 


NEW YORK SCIENTIFIC SUPPLY CO. 


Four New 
\ ~NYSSCO BIOLOGY CHARTS 


BE 210 Tulip. Features of a typical monocotyledonous plant. 
BE 230 Apple. Features of a typical dicotyledonous plant. 
BE 460 Grasshopper Romalea). External and internal anatomy. 


NUSUAL and painstaking care was exercised with regard to 
subject treatment, scientific accuracy, and artistic presenta- 
tion. Beautifully lithographed i in black and white. 


HESE charts were planned with the cooperation of the Chart 

Committee of the New York Association of Biology Teachers. 
Welcome additions for users of Nyssco Charts! 

With eyelets, each $3.75 With rods, each $4.35 
If not already in your files, ask for Cat. No. 7H. 


General Supplies for Biology and‘Chemistry 


New York 1, N. Y. 
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TRACERLAB presents a completely integrated sys- 
tem for quick, precise measurement of radioactive 
samples, Designed for efficiency the system fea- 
tures the new SC-9A shielded sample changer 
with preamplifier, mica window plug-in G-M 
counter tube, and the well-known AUTOSCALER. 


Tracerlab fills oll your needs jin radiochemistry. Write for literature. 
Monthly Tracerlog sent free upon request. — 


STR 


BOSTON 10, MAS: 


, 
- 
oy 


General Library, 


University of Wichigan, 
25 Ann Arbor, Mich. 


. Shown above on a background of the aberration curves with 
which American Optical Company scientists predict lens 
performance, is a special optical system designed for use with 
an elaborate machine tool. 

Many such systems can be economically produced using 
stock optics from Spencer Scientific Instruments. Others 
must be specially designed. In either case, our long experi- 
ence, large staff of optical specialists, and extensive manu- 
facturing facilities are the best assurance of satisfaction for 
the manufacturer who has problems of an optical nature. 


Write Dept. 7-4 for details. 
American @ Optical 


COMPANY. 
Scientific Instrument Division 
Buffalo 15, New York 
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